RECOMBINANT  DNA  RESEARCH 

Volume  14 


Documents  Relating  to 
"NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules" 
January  1989-July  1991 


January  1994 


U.S.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Public  Health  Service  National  Institutes  of  Health 


RECOMBINANT  DNA  RESEARCH 

Volume  14 


Documents  Relating  to 
“NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules" 

January  1989-July  1991 


January  1994 


NATIONAL  INSTITUTES  OF  HEALTH 
NIH  LIBRARY 


APR  I 7 1996 


BLDG  10,  10  CENTER  DR. 
BETHESDA,  MD  20892-1150 


Prepared  by  the 
Office  of  Recombinant 
DNA  Activities 


NIH  Publication  No.  94-3708 


U.S.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Public  Health  Service  National  Institutes  of  Health 


PREFACE 


This  is  the  fourteenth  in  a series  constituting  a "public  record"  of  activities  in  regard  to  the 
National  Institutes  of  Health  (NIH)  Guidelines  for  recombinant  DNA  research. 

The  first  thirteen  volumes  cover  events  from  February  1975  through  December  1988.  This 
fourteenth  volume  covers  events  from  January  1989  through  July  1991. 

Starting  from  Volume  14,  human  gene  transfer/therapy  protocols  that  have  been  approved 
by  the  NIH  Recombinant  DNA  Advisory  Committee,  are  collected.  Documents  of  each 
human  study  include  the  clinical  protocol,  the  Informed  Consent  document  describing  the 
study  in  a nontechnical  language,  both  scientific  and  nontechnical  abstracts,  and  curriculum 
vitae  of  the  principal  investigators. 

Volumes  1 through  5 in  this  series  and  the  Environmental  Impact  Statement  may  be 
purchased  from  the  Superintendent  of  Documents,  U.S.  Government  Printing  Office  (GPO), 
Washington,  DC  20402  or  GPO  bookstores  in  selected  cities  throughout  the  United  States. 
They  may  also  be  viewed  in  some  600  public  libraries  of  the  GPO  depository  system.  The 
GPO  stock  numbers  are:  Volume  1,  017-004-00398-6;  Volume  2,  017-040-00422-2;  Volume 
2 Supplement  (Environmental  Impact  Statement),  017-040-00413-3;  Volume  3,  017-040- 
00429-0;  Volume  3 Appendices,  017-040-0043-3;  Volume  4,  017-040-00443-5;  Volume  4 
Appendices  017-040-00422-7;  and  Volume  5,  017-040-00470-2.  Volumes  6 through  14  are 
available  from  the  Office  of  Recombinant  DNA  Activities,  Building  31,  Room  4B11, 
National  Institutes  of  Health,  Bethesda,  MD  20892  USA. 
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8810-001 


Rosenberg,  Steven  A.,  National  Cancer  Institute;  The  Treatment  of 
Patients  with  Advanced  Cancer  Using  Cyclophosphamide,  Interleukin-2 
and  Tumor  Infiltrating  Lymphocytes. 

Date  of  RAC  Approval:  10/3/88 

Date  of  NIH  Approval:  3/2/89 

Minor  Modification:  3/30/90 


Recombinant  DNA  Research,  Volume  14 


[1] 


Addition  To:  The  Treatment  of  Patients  with  Advanced  Cancer  Using 

Cyclophosphamide,  Interleukin-2  and  Tumor  Infiltrating 
Lymphocytes 

Project  Number:  86-C-183 

Date  of  Approval:  October  22,  1986 

Principal  Investigator:  Steven  A.  Rosenber^^^'oTT  Ph.D.,  Chief 

of  Surgery,  NCI 

Associate  Investigators  (for  this  Addition) : 


R.  Michael  Blaese,  M.D.,  Chief,  Cellular  Immunology  Section, 
Metabolism  Branch,  NCI ’ 

(‘^^Kenneth  Culver,  M.D.,  Cellular  Immunology  Section,  MB,  NCI 
French  Anderson,  M.D.,  Chief,  Laboratory  of  Molecular 
Hematology,  NHLBI 

^^J-lCenneth  Cometta,  M.D.,  LMH,  NHLBI 
Scott  Freeman,  M.D. , LMH,  NHLBI 


I.  OBJECTIVES 

1)  To  mark  and  follow  the  in  vivo  distribution  and  survival  of  tumor 
infiltrating  lymphocytes  (TIL)  in  order  to  gain  knowledge  that  should  assist  in 
optimizing  the  use  of  autologous  lymphocytes  as  immunotherapy  vehicles. 

2)  To  evaluate  the  feasibility  and  safety  of  retroviral -mediated  gene 
transfer  using  a marker  gene  in  order  to  gain  knowledge  that  should  assist  in 
augmenting  TIL  immunotherapy  by  the  introduction  of  therapeutic  genes. 


II.  INTRODUCTION  AND  RATIONALE 


The  Surgery  Branch  of  the  NCI  has  had  extensive  experience  with  the 
treatment  of  human  cancer  using  cell  transfer  immunotherapy.  In  the  Project  to 
which  this  Addition  is  attached  (86-C-183)  a combination  of  chemotherapy  and 
immunotherapy  using  interleukin-2  (IL-2)  and  autologous  TIL  for  the  treatment  of 
advanced  cancer  has  been  underway  since  October  1986.  A significant  number  of 
patients  have  shown  beneficial  clinical  responses  to  this  treatment  and, 
therefore,  optimization  of  the  technique  is  a high  priority.  To  aid  in  this 
optimization,  more  information  is  needed  concerning  the  in  vivo  distribution  and 
duration  of  survival  of  the  reinfused  TIL.  Specifically,  is  there  a correlation 
between  clinical  effectiveness  and  the  continued  presence  of  infused  TIL: 

a)  at  the  tiimor  site? 

b)  in  adjacent  lymph  nodes  or  other  reticuloendothelial  sites? 

c)  in  the  circulation? 

If  so,  are  there  characteristics  that  could  distinguish  a TIL  that  will  be  long- 
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lasting  from  one  that  will  be  short-lived?  Could  such  a characteristic  be 
exploited  to  increase  TIL  survival  in  vivo?  How  long  does  an  infused  TIL 
population  remain  in  the  body?  At  what  sites?  Are  there  TIL  that  survive  but 
nonetheless  lose  their  effectiveness?  Are  there  characteristics  that  could 
predict  this  behavior? 

In  order  to  obtain  answers  to  these  questions  it  would  be  necessary  to  have 
a means  to  efficiently  mark  TIL  in  a manner  such  that  they  could  be  identified 
and  re- isolated  from  a patient  and  studied.  At  present,  there  are  no  reliable 
clinical  procedures  for  long-term  marking  of  autologous  cells  in  vivo. 
Radionuclides  have  been  extensively  employed  as  labels  to  permit  studies  of  a 
cell  population's  distribution  and  survival  in  the  body  but  have  several 
properties  that  limit  their  practical  effectiveness.  Rapid  decay  of  the  commonly 
utilized  isotopes  prevents  their  use  for  long-term  studies  and  the  dose  of 
radiation  exposure  received  if  longer-lived  isotopes  are  employed  is  unacceptable 
for  clinical  studies.  In  addition,  the  loss  of  label  or  its  reutilization  or 
sequestration  at  sites  no  longer  related  to  the  original  "marked"  call  is  a 
significant  problem  for  some  types  of  long-term  cell  survival  studies. 

The  use  of  the  radionuclide  Indium^^^  for  short-term  labeling  of  TIL  has 
been  useful  and  results  using  this  technique  are  described  below  in  the  Proeress 
Report  (Section  III. A). 

We  propose  to  use  a totally  new  procedure  for  marking  TIL  for  long-term 
studies,  namely,  to  insert  a selectable  marker  gene  via  retroviral-mediated  gene 
transfer.  As  a permanent  and  stable  component  of  the  TIL  genome,  the  TIL  and  all 
its  offspring  would  be  marked  in  such  a way  that  these  calls  could  always  be 
identified  and  re- isolated  even  if  they  represented  only  a minute  fraction  of  the 
total  cells  present  (theoretically,  even  one  cell  in  a biopsy  specimen  could  be 
isolated,  expanded,  and  studied).  The  laboratories  of  Dr.  Anderson  and  Dr. 

Blaese  have  extensive  experience  with  retroviral-mediated  gene  transfer  into  many 
types  of  cells  including  lymphocytes  (1-3)  and  bone  marrow  cells  (4).  They  also 
have  considerable  experience  with  In  vivo  gene  transfer  and  expression  in  a 
number  of  species  ranging  from  mice  (5)  to  primates  (6)  . 

We  have  already  demonstrated  that  TIL  from  several  different  patients  can  be 
easily  transduced  via  retroviral-mediated  gene  transfer  and  that  the  transferred 
selectable  marker  gene  is  efficiently  expressed  (see  details  in  the  Progress 
Report.  Section  III.B.). 

The  use  of  retroviral-mediated  gene  transfer  as  a means  for  marking  TIL  in 
the  present  Project  has  several  practical  advantages  as  well  as  a number  of 
theoretical  risks.  Retroviral-mediated  gene  transfer  has  not  previously  been  used 
in  man  and  therefore  the  risks  and  benefits  of  this  proposed  technology  need  to 
be  analyzed  carefully..  The  recombinant  DNA  aspects  of  this  Addition,  therefore, 
will  be  reviewed  by  the  Recombinant  DNA  Advisory  Committee  (RAC)  as  well  as  by 
the  Human  Gene  Therapy  Subcommittee  of  the  RAC  in  open  public  hearings.  Their 
recommendation  is  then  referred  to  the  Director  of  NIH  for  final  approval.  The 
FDA  must  also  approve  the  use  of  a biological  agent  (the  recombinant  retroviral 
vector).  No  studies  will  be  carried  out  on  patients  until  approval  is  received 
from  all  these  quarters. 
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The  advantages  of  using  exogenous  genes  as  "markers*  for  cells  are  several: 

1.  Genes  inserted  into  the  chromosomes  of  the  host  are  stable  markers  which  can 
be  readily  detected  by  sensitive  methods  (the  PGR  technique  will  detect  1 cell  in 
a population  of  100,000). 

2.  The  inserted,  integrated  gene  will  mark  that  cell  and  its  progeny  for  as 
long  as  the  cells  survive.  The  label  does  not  leach  away  or  become  sequestered 
in  a phagocyte  or  reutilized  after  the  original  marked  cell  has  died.  Cell 
proliferation  does  not  dilute  the  label  so  that  long  term  population  studies  can 
be  performed. 

3.  The  use  of  a modified  retrovirus  as  the  gene  transfer  vector  is  a very 
simple  technical  procedure  which  does  not  expose  the  marked  cell  to  toxic 
compounds  or  radioactivity  which  might  alter  the  function  of  the  marked  cell. 

4.  Of  the  gene  transfer  technologies  available,  retroviral -mediated  gene 
transfer  is  the  most  efficient  by  far,  averaging  a success  rate  of  10-25%  for 
lymphocytes  in  our  preliminary  experiments. 

5.  The  inserted  marker  gene  can  be  chosen  to  provide  a selective  advantage  to 
the  marked  cell  (ie.,  resistance  of  a drug)  so  that  the  labeled  cell  population 
can  be  treated  with  the  drug  in  vitro . killing  the  non- gene -containing  cells, 
thereby  insuring  that  all  the  cells  infused  into  the  patient  will  carry  the 
marker  gene.  This  same  property  can  be  used  later  so  that  the  marked  cells  car. 
be  recovered  from  the  body  and  selectively  expanded  in  culture  to  evaluate  their 
functional  properties.  Specifically,  TIL  can  be  transduced  with  the  N2  vector 
(see  below.  Section  III.B.)  carrying  the  neomycin  resistance  (NeoR)  gene  (that 
produces  a neomycin  phosphotransferase)  at  high  efficiency.  The  TIL  can  then  be 
grown  in  the  presence  of  the  neomycin  analogue  G418  for  several  days  to  insure 
that  100%  of  the  cells  carry  an  active  NeoR  gene.  In  theory,  any  marked  TIL  or 
its  offspring  could  be  selected  from  a blood  or  biopsy  sample  by  incubating  the 
specimen  in  T cell-IL-2  medium  together  with  G418.  These  recovered  marked  cells 
could  then  be  expanded  and  studied. 

6)  Although  the  primary  value  of  the  present  Addition  is  to  gain  information 
about  the  distribution  and  survival  of  TIL  in  the  patients  studied  in  order  to 
optimize  TIL  immunotherapy,  information  gained  could  be  important  for  determining 
if  retroviral -mediated  gene  transfer  is  a technique  of  sufficient  efficacy  and 
safety  to  be  used  for  the  insertion  of  therapeutic  genes  (e.g.,  IL-2,  TNF,  etc.) 
into  TIL.  Studies  using  mouse  TIL  models  are  now  underway.  These  clinical 
applications  of  this  advanced  technology  are  not  covered  by  this  Addition  and 
would  require  a new  protocol. 

Since  we  are  proposing  to  use  a retrovirus  to  transfer  the  marker  gene  into 
the  TIL,  what  potential  hazards  does  this  procedure  pose  to  the  patient?  Is  it 
safe  to  use  a recombinant  murine  retroviral  vector  in  man?  We  believe  that, 
under  the  conditions  defined  in  this  Addition,  it  is  safe.  The  murine  retrovirus 
used  as  our  gene  transfer  vector  has  been  modified  to  remove  all  intact  viral 
coding  sequences  so  that  it  no  longer  carries  any  viral  genes.  The  marker  gene 
to  be  transferred  to  the  TIL  is  the  only  coding  genetic  information  contained  in 
the  virus.  Since  this  vector  has  no  remaining  viral  genes,  it  is  incapable  of 
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producing  the  virion  proteins  necessary  to  package  its  RNA  into  an  intact 
infectious  virus.  In  order  to  produce  an  infectious  retroviral  vector  that  is 
capable  of  transferring  its  RNA  into  a target  cell,  the  vector  construct  is 
"enveloped"  in  a viral  coat  produced  by  a "packaging"  call  line  containing  a 
second  defective  retrovirus  which  produces  the  necessary  gag,  pol,  and  env 
proteins.  The  packaging  cell  line  used  for  these  studies  does  not  produce  intact 
replication  competent  retroviruses  (helper  viruses)  because  it  has  also  been 
modified  to  remove  the  signal  sequences  in  its  genome  which  are  required  for  its 
RNA  to  enter  a virion.  Thus,  the  patient's  cells  are  never  exposed  to  a 
competent  retrovirus , but  only  to  a viral  coat  within  which  is  contained  the 
recombinant  retroviral  vector  that  carries  the  marker  gene.  Specifically,  our 
retroviral  delivery  system  can  transfer  the  NeoR  gene  into  the  TIL  but  then  is 
metabolized  and  lost.  An  advantage  of  the  TIL  as  a target  for  the  retroviral 
vector  is  that  the  vector  treated  (transduced)  cells  can  be  grown  in  culture 
after  treatment  and  then  tested  to  be  certain  that  the  culture  contains  no  intact 
infectious  replication  competent  retroviruses . 

The  Moloney  murine  leiikemia  retrovirus  parent  of  our  vector  can  cause 
neoplastic  disease  in  mice.  Is  this  a threat  to  the  patient  given  retrovirus 
marked  TIL?  There  is  no  experience  in  man  to  answer  this  question  directly  so 
that  it  is  necessary  to  extrapolate  from  observations  in  other  species.  We 
believe  that  the  risk  to  the  patient  is  very  remote.  First,  as  stated  above,  the 
viral  genes  have  been  removed  from  the  vector  and  each  TIL  preparation  will  be 
tested  to  insure  that  no  infectious  replication  competent  retrovirus  is  present 
in  the  cells.  Retroviruses  can,  however,  induce  neoplastic  disease  by  a process 
of  insertional  mutagenesis.  Since  retroviruses  integrate  into  the  genome  of  the 
new  host  in  a random  manner,  there  is  a remote  but  finite  probability  that  an 
occasional  insertion  will  be  in  a location  that  could  activate  a proto -oncogene. 
This  mechanism  is  discussed  in  detail  below  (see  Section  VIII.A.).  In  an 
experimental  mouse  model  which  is  exposed  to  intact  replication  competent 
retrovirus  from  birth,  the  development  of  malignancy  occurs  only  after  months  of 
exposure  and  then  the  tumors  are  clonal  suggesting  that  transformation  is  a very 
rare  event  despite  this  continuous  exposure  to  the  retrovirus.  There  are  no 
published  examples  of  the  transformation  of  primate  cells  by  a murine  retrovirus 
either  in  vitro  or  In  vivo . We  have  performed  retroviral-mediated  gene  transfer 
into  21  primates  in  vivo  using  an  autologous  bone  marrow  transplantation  protocol 
and  to  date  no  animal  has  shown  any  evidence  of  neoplasia  after  as  long  as  2 1/2 
years  of  observation.  Finally,  we  will  observe  the  growth  of  the  retroviral 
vector  treated  TIL  in  culture  and  confirm  that  their  growth  has  not  become 
autonomous  (i.e.,  independent  of  IL-2)  before  infusing  these  cells  into  the 
patients.  We  have  not  observed  the  development  of  IL-2  independence  in  any  of 
our  preliminary  experiments  of  N2  vector  treated  TIL  and  believe  that  this  test 
will  rule  out  the  possibility  that  transformation  has  occurred  in  these  treated 
cell  populations . 
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III.  PROGRESS  REPORT 


A.  Experience  vlth  TIL  Thera-pv 
1.  Clinical  results 


As  of  June  1,  1988,  25  patients  with  metastatic  melanoma  have  been 
treated  with  tumor  infiltrating  lymphocytes  in  conjunction  with  cyclophosphamide 
and  IL-2.  Over  one -half  of  evaluable  patients  treated  at  maximum  doses  of  IL-2 
in  conjunction  with  TIL  have  shown  objective  regression  of  metastatic  cancer. 
Responses  have  also  been  seen  in  patients  with  brain  metastases  treated  with 
reduced  amounts  of  IL-2  and  in  patients  who  previously  failed  therapy  with  IL-2. 
The  numbers  of  patients  treated  are  small  and  additional  patients  are  being  added 
to  this  clinical  treatment  protocol.  These  patients  have  received  up  to  7.5  x 
10-^  TIL.  Currently,  efforts  are  being  made  to  establish  the  dose-response 
relationship  between  the  number  of  cells  given,  the  amount  of  IL-2  administered, 
and  the  clinical  response. 

Extensive  studies  are  underway  to  determine  predictors  of  clinical 
response  in  an  effort  to  gain  information  essential  for  improving  this  treatment 
regimen.  In  addition  to  the  clinical  parameters  that  are  being  monitored,  a 
variety  of  studies  are  being  performed  on  the  infused  TIL.  These  studies  include 
measurements  of  the  lytic  potential  of'  TIL,  the  proliferative  potential  of  TIL  in- 
the  presence  of  autologous  tumor,  the  phenotype  of  the  TIL,  and  an  analysis  of 
the  messenger  RNA  coding  for  lymphokines  produced  by  these  TIL. 

2 . Indium^^^  labeling 

We  have  attempted  to  monitor  the  In  vivo  distribution  of  TIL  in 
six  patients  by  labeling  approximately  ten  percent  of  the  infused  cells  with 
Indium^^^.  In  all  six  patients  the  transferred  TIL  localized  to  tumor  deposits 
as  assessed  by  nuclear  medicine  scans  as  well  as  by  biopsy  of  cutaneous  lesions. 
These  traffic  studies  however  are  limited  by  several  factors  including  the  short 
half  life  of  Indium^^^  (2.8  days),  the  tendency  of  TIL  to  spontaneously  release 
Indium^^^,  and  the  damage  caused  by  autoirradiation  of  the  labeled  TIL.  These 
problems  have  prevented  detailed  studies  of  the  traffic  of  TIL  and  no  information 
is  available  concerning  the  prolonged  survival  and  distribution  of  TIL  in  these 
patients.  The  long  term  distribution  and  the  maintenance  of  function  and 
phenotype  of  the  infused  TIL  represent  important  issues  to  be  addressed  and  have 
important  implications  for  the  future  development  of  TIL  therapy.  It  would  be  of 
great  value  to  be  able  to  identify  the  infused  TIL  in  treated  patients.  The 
approach  suggested  in  this  Addition  to  our  original  protocol  ought  to  enable  us 
to  study  the  distribution  and  function  of  TIL  in  patients  on  a long  term  basis. 

B . Studies  on  Retroviral -Mediated  Gene  Transfer  into  TIL. 

1 . Retroviral  vector  N2  - a selectable  cell  marker  - 

The  N2  vector  (Figure  1)  was  constructed  by  modifying  the  Moloney  murine 
leukemia  virus  (MoMLV)  . The  viral  genes  have  been  removed  and  a bacterial  gene 
NeoR  has  been  inserted  in  their  place  (7,8).  NeoR  produces  an  Intracellular 
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enzyme  called  neophosphotransferase  (NPT)  vhich  Inactivates  G418,  a neomycin- 
analogue  that  kills  eukaryotic  cells.  Therefore,  cells  that  express  the  NeoR 
gene  can  be  detected  by  their  continuing  growth  when  incubated  in  toxic  levels  of 


G418. 


2 . Retroviral  infection  trotocol  used  for  successful  eene  insertion 

into  TIL 

Human  TIL  were  cultured  at  1 x 10^  cells/ml  in  T-75  flasks  in  their  standard 
growth  medium  (AIM-V  (Gibco)  with  1000  U IL-2/ml,  0.5%  penicillin/streptomycin, 
0.1%  Fungizone  and  1%  glutamine).  Cell  culture  supernatant  containing  the  N2 
retroviral  vector,  amphotropically  packaged  in  the  PA317  cell  line  at  a titer  of 
5 X 10^,  was  added  directly  to  the  medium  of  the  culture  flask  at  a 1:1  (vol:vol) 
ratio.  Protamine  sulfate,  a polycation  known  to  facilitate  the  binding  of 
retroviruses  to  cell  surface  receptors,  was  added  at  5 This  infection 

procedure  was  repeated  a second  time  18  hours  later.  The  following  day,  G418  was 
added  at  a concentration  of  0.3  mg/ml  .and  the  cells  were  cultured  under  this 
selection  pressure  for  7 days. 

3.  Efficiencv  of  retroviral  infection  and  exnression  of  the  vector  in 


The  N2- infected  G418- selected  human  TIL  were  evaluated  for  the  expression  of 
the  NeoR  gene  using  two  different  methodologies;  1)  their  ability  to  proliferate  - 
in  G418  using  ^ [H] -thymidine  incorporation  and  2)  the  presence  of  intracellular 
NPT  using  an  enzymatic  assay. 

To  assess  proliferation  in  G418,  1 x 10^  TIL/well  in  a volume  of  200  /xl  of 
medium  were  cultured  in  96 -well  flat  bottom  plates  with  different  concentrations 
of  G418  (0,  0.1,  0.3,  0.6  and  1.0  mg/ml).  After  72  hours,  ^ [H] -thymidine 
incorporation  was  measured.  TIL  with  no  vector  did  not  proliferate  in  0.3  mg/ml 
(or  higher)  G418,  while  N2-containing  cells  continued  to  proliferate  even  in  1.0 
mg/ml  G418  (Figure  2) . 

To  further  document  the  expression  of  the  NeoR  gene,  TIL  were  assayed  for 
the  presence  of  the  neomycin  phosphotransferase  (NPT)  enzyme  (9).  Figure  3 
presents  the  findings  in  three  patients  comparing  uninfected  TIL,  N2- infected 
G418- selected  TIL,  and  N2  producer  cells.  Infected  TIL  show  a high  level  of  NPT 
activity  while  no  activity  is  detected  in  uninfected  cells. 

Therefore,  we  have  clear  evidence  that  TIL  can  be  infected  with  the 
retroviral  vector  N2  with  essentially  100%  of  the  cells  expressing  the  NeoR  gene 
after  selection. 

Additionally,  we  have  assayed  TIL  for  the  presence  of  murine  ampho tropic 
helper  virus  7 days  after  infection  with  N2  supemate . .Control  and  infected  cells 
from  the  three  patients  studied  were  negative  by  S+/L-  assay  (the  sensitivity  of 
the  S+/L-  assay  is  1 viral  particle/ml)  . 


Recombinant  DNA  Research,  Volume  14 


[7] 


IV.  SUMMARY  OF  STUDY  DESIGN 


A.  Pre-paration  of  N2  Vector  Contalnlne  Supernatant 

Retroviral  vector  supernatant  is  produced  by  harvesting  the  cell  culture 
medium  from  the  fibroblast  packaging  line.  There  are  currently  no  guidelines  for 
the  preparation  of  retroviral  supemate  intended  for  human  use.  Over  the  past 
year  we  have  been  working  with  the  FDA  to  develop  these  guidelines.  Retroviral 
supemate  would  not  be  used  in  patients  until  its  production  and  characterization 
are  approved  by  the  FDA. 

B . Preparation  of  TIL  Containing  a Selectable  Marker  Gene 


1 . Incubation  protocol 

TIL  harvested  from  the  patient  would  be  cultured  using  the  standard 
procedure  now  in  use.  Once  the  TIL  are  growing  well  (7-14  days  after  initiation 
of  culture)  , an  aliquot  of  the  cells  would  be  removed  for  retroviral  gene 
transfer.  This  aliquot  of  TIL  would  be  cultured  in  the  N2  viral  supernatant  for 
a 2 hour  incubation  along  with  protamine  sulfate  at  5 ng/ml.  The  cells  would 
then  be  centrifuged  and  resuspended  in  fresh  AIM-V  medium.  G418  would  be  added 
at  0.3  mg/ml  the  following  day.  Selection  would  continue  until  essentially  all 
of  the  cells  were  expressing  the  NeoR  gene  as  measured  by  ^ [H] -thymidine 
incorporation  or  methylcellulose  colony  assay.  After  safety  analysis  (see  below)  . 
the  expanded  G418 -resistant  TIL  population  would  be  added  back  immediately  prior 
to  infusion  to  the  mass  TIL  population  being  prepared  separately  or  would  be 
administered  to  the  patient  as  a separate  infusion  after  the  mass  TIL  population 
is  given.  At  least  50%  of  all  TIL  administered  to  patients  would  be  conventional 
non- transduced  TIL  cultured  in  the  usual  fashion. 

2 . Analysis  of  the  marked  TIL  prior  to  infusion 


a)  Demonstration  of  the  vector  DNA.  Southern  blot  analysis  would 
be  performed  to  verify  that  the  selected  cells  contain  the  vector. 

b)  Determination  of  NeoR  gene  expression.  The  continued  growth  of 
TIL  in  G418  would  docxament  the  expression  of  the  NeoR  gene.  To  confirm  gene 
expression,  TIL  would  be  evaluated  using  ^ [H] -thymidine  incorporation  or 
methylcellulose  colony  assay  as  well  as  by  enzymatic  assay  for  NPT. 

c)  Evaluation  for  possible  helper  virus  contamination. 

Using  the  sarcoma  positive/leukemia  negative  (S+/L-)  assay,  it  would  be  verified 
that  TIL  infected  with  the  N2  vector  were  not  producing  replication  competent 
murine  retrovirus.  In  addition,  as  another  test  to  insure  the  lack  of  infectious 
virus , TIL  would  be  cultured  with  NIH  3T3  cells  in  an  attempt  to  rescue 
retroviral  sequences.  DNA  from  infected  TIL  would  also  be  probed  for  helper  virus 
sequences.  Finally,  the  medium  in  which  the  TIL  are  growing  would  be  assayed  for 
the  presence  of  reverse  transcriptase. 

d)  Evaluation  of  IL-2  dependence.  In  order  to  evaluate  the 
possibility  of  autonomous  growth  of  the  TIL  caused  by  insertional  mutagenesis,  we 
would  determine  if  the  cells  continue  to  be  IL-2  dependent.  If  cells  continue  to 
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grow  in  the  absence  of  IL-2  for  greater  than  2 weeks,  then  the  N2  marked  cells 
would  not  be  administered  to  the  patient. 

C.  Analysis  of  natlent  material  after  infusion 

1)  Blood.  Mononuclear  cells  derived  from  the  blood  would  be 
incubated  in  TIL  medium  with  G418  in  order  to  detect  N2  containing  TIL. 

2)  Lymph  node  and  tumor  biopsy  specimens.  In  patients  with 
cutaneous  or  subdermal  tumor  or  lymph  nodes  easily  accessible,  biopsies  would  be 
performed  under  local  anesthesia  at  intervals  after  TIL  therapy.  These  biopsies 
are  currently  being  performed  to  assess  the  histologic  appearance  of  tumor  in 
treated  patients. 

D . Characterization  of  TIL  isolated  from  •patient  material 

1)  Direct  assay  of  the  cells  for  vector  DNA  with  Southern  blot 
analysis  which  can  detect  as  few  as  5%  of  positive  calls,  and  polymerize  chain 
reaction  (PCR)  which  can  detect  as  few  as  1 in  100,000  cells  that  contain  the 
vector  DNA.  In  situ  hybridization  and  anti-NPT  antibodies  could  potentially  be 
used  to  directly  examine  tissue  specimens  for  N2  vector  expression.  Methyl- 
cellulose  colony  assay  + G418  could  also  be  utilized  to  quantitate  the  number  of 
NeoR  expressing  T cells. 

2)  TIL  from  specimens  would  be  expanded  with  IL-2,  and  then  analyzed 

as  follows: 


a)  DNA:  Southern  blot,  PCR 

b)  Protein:  NPT  assay,  immunohistochemistry  with  anti-NPT 

antibody 

c)  G418  resistance 

3)  Evaluation  of  the  recovered  G418- resistant  TIL  for  cytotoxic 
function  against  tvimor  target  cells. 


V.  PATIENT  ELIGIBILITY 

Unchanged  from  original  protocol  except  that  initially  the  procedure 
described  in  this  Addition  would  be  performed  only  with  selected  patients  from 
whom  tumor  biopsies  would  be  easily  available. 


VI.  TREATMENTS 

Unchanged  from  original  protocol. 


VII.  PATIENT  EVALUATION 

Unchanged  from  original  protocol  except  for: 
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A.  Pretreatment  - Baseline  studies  to  test  for  the  presence 

of  retrovirus  in  the  blood  of  the  patient  (S+L- , 3T3  rescue, 
antibody  analysis  of  serum). 

B.  Post- treatment  - The  following  protocol  might  be  modified  slightly  based 

on  experience  with  the  first  few  patients: 

1.  Blood  (20  ml,  heparinized) 

a)  Timing 

(1)  1 minute,  1 hour  and  days  1,2,3  and  7 

(2)  Then  monthly  or  with  visits 

b)  Analysis 

(1)  Cells:  See  Section  IV. D.  above 

(2)  Plasma:  S+L- , 3T3  rescue,  antibodies 

2.  Tumor  and  lymph  node  biopsy 

a)  Timing:  See  Section  IV. C.  above 

b)  Analysis:  See  Section  IV. D.  above 

VIII.  POTENTIAL  RISKS  OF  RETRQVIRAL-MEDIATED  GENE  TRANSFER 

The  following  is  a description  of  the  theoretical  risks  associated 
with  the  retroviral -mediated  gene  transfer  procedure  described  in 
this  Addition.  In  simmary,  the  procedure  should  produce  minimal, 
if  any,  risk  to  the  patient,  no  risk  to  other  patients,  and  no 
risk  to  health  care  personnel. 

A.  Insertional  Mutagenesis. 

Moloney  murine  leukemia  virus  (MoMLV)  causes  T cell  lymphomas  in 
certain  Strains  of  mice.  While  malignancy  secondary  to  insertion  of  retroviral 
vectors  is  a theoretical  concern  the  actual  risk  is  xinknown  but  is  certainly  very 
low. 

MoMLV  contains  enhancer  regions  within  its  LTR,  that  have  a tropism  for 
the  mouse  T cell.  The  majority  of  timors  studied  contain  retroviral  insertions 
near  T cell  specific  protein  kinases  (10-13).  Abnormal  regulation  of  these  proto- 
oncogenes occurs  and  is  presumably  important  in  malignant  transformation.  The 
specificity  of  the  MoMLV  enhancer  for  the  mouse  T cell  has  been  shown  by 
exchanging  enhancer  regions  between  MoMLV  and  Friend  leukemia  virus  (14-17).  The 
altered  retroviruses  confer  malignancy  associated  with  the  parent  enhancer 
region,  specifically  MoMLV  containing  the  Friend  enhancer  causes  ery thro leukemia 
rather  than  T cell  lymp,homa  and  vice  versa.  Other  studies  have  shown  an  ablation 
of  virulence  when  this  enhancer  region  is  removed  or  altered,  even  though  the 
capacity  to  cause  retroviremia  is  not  affected  (18).  These  studies  suggest  that 
the  malignant  potential  of  murine  leukemia  viruses  is  related  to  a specific 
interaction  between  the  viral  enhancer  region  and  genomic  sequences  in  the  mouse 
T cell.  It  is  unknown  what,  if  any,  primate  cell  is  susceptible  to  transformation 
by  the  MoMLV. 
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Besides  tropism,  the  frequency  of  transformation  must  be  considered 
when  attempting  to  assess  risk  of  malignancy.  Unfortunately,  the  transformation 
frequency  is  difficult  to  estimate,  even  in  the  mouse,  but  existing  data  suggest 
that  it  is  a very  uncommon  event.  Animals  miist  be  infected  by  the  retrovirus  as 
newborns,  a time  when  persistent  retroviremia  develops.  Viral  expression 
continues  in  infected  tissues  with  the  majority  of  thymocytes  expressing  viral 
sequences  throughout  their  lifetime.  Despite  this  continued  exposure  to 
retrovirus  the  tumors  that  develop  are  clonal  and  occur  only  after  a relatively 
long  latency  (months)  . 

While  the  malignant  potential  of  retroviral  vectors  has  not  been 
studied  in  primates  we  have  attempted  retroviral  gene  transfer  in  21  primates 
using  an  autologous  bone  marrow  transplant  protocol.  To  date  no  animal  has 
displayed  evidence  of  malignancy,  with  animals  alive  2 1/2  years  post  transplant. 

The  probability  of  malignancy  secondary  to  infection  of  TIL  with  the  N2 
retroviral  vector  appears,  therefore,  to  be  very  low.  To  summarize:  the  N2 
vector  is  no  longer  capable  of  establishing  a retroviremia  so  that  only  a small 
number  of  cells  (10^)  would  receive  gene  transfer.  The  transformation  frequency 
of  MoMLV  appears  to  be  very  low  and  the  vector  may  not  have  a tropism  for  human  T 
cells.  We  are  able  to  study  TIL  prior  to  reinfusion  to  assess  if  retroviral 
infection  has  altered  the  cells'  phenotype  or  if  contaminating  retroviruses  are 
present.  Additionally,  malignancy  has  not  been  observed  in  primates  exposed  to 
murine  retroviral  vectors  or  to  replication  competent  murine  retroviruses. 

B . Risk  from  Murine  Retrovirus. 

A po^tential  complication  of  retroviral-mediated  gene  transfer  is  the 
exposure  of  patient  calls  to  replication  competent  murine  retrovirus.  This  can 
occur  by  a recombination  event  between  vector  sequences  and  sequences  within  the 
packaging  cell  line.  What  the  clinical  effects  might  be  of  such  an  exposure  is 
currently  being  investigated.  All  studies  to  data  (19)  suggest  that  murine 
ampho tropic  virus  is  not  pathologic  for  primates.  In  addition,  however,  the 
current  protocol  for  TIL  infection  provides  the  opportvinity  to  test  for  the 
presence  of  murine  helper  virus  after  infection  prior  to  infusion  of  the  cells 
back  into  the  patient.  Thus,  the  absence  of  replication  competent  murine 
retrovirus  can  be  assured. 

C.  Recombination  with  Human  Endogenous  Retroviral  Sequences. 

A theoretical  concern  is  recombination  between  the  retroviral  vector 
and  human  endogenous  retroviral  sequences  leading  to  the  production  of  a 
replication  competent  human  retrovirus.  The  probability  of  this  occurring  appears 
very  small.  The  retroviral  sequences  within  the  N2  vector,  specifically  the  LTR 
and  a small  portion  of  gag,  have  no  homology  with  known  human  retroviral 
sequences  (20).  In  addition,  the  retroviral  sequences  needed  to  retxim 
replicative  function  to  our  vector,  (namely  gag,  pol,  and  env) , are  defective  in 
human  endogenous  retroviral  sequences  (21-23) . The  deletion  and  frame-shift 
mutations  found  in  human  endogenous  sequences  are  thought  to  explain  the  »• 
inability  to  detect  a replication  competent  human  endogenous  retrovirus. 

While  the  likelihood  of  producing  a replication  competent  virus  is  very 
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low,  we  will  nonetheless  assay  for  such  an  occurrence  by  measuring  for  reverse 
transcriptase  In  the  medium  of  transduced  TIL  prior  to  infiision  into  the  patient. 


D . Limitation  of  the  Usefulness  of  Aminoglycoside  Antibiotics. 

The  NeoR  gene  product,  neomycin  phosphotransferase  (NPT) , 
phosphorylates  the  3 '-hydroxyl  group  of  the  aminohexose  I of  neomycin  and  its 
analogues,  thereby  inactivating  the  antibiotic.  While  amikacin  may  be 
inactivated  by  this  enzyme,  gentamicin  and  tobramycin  do  not  contain  an  hydroxyl 
at  the  3'  position  and  are  not  inactivated  (24,25).  Therefore,  introduction  of 
the  NeoR  gene  would  not  exclude  the  use  of  aminoglycosides  or  any  other 
conventional  antibiotic  that  may  be  needed  in  the  clinical  management  of  these 
patients . 


IX.  STATISTICAL  CONSIDERATIONS 
Not  applicable. 
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TIL  expressing  neomycin  phosphotransferase  (NPT).  Cell  lysate  from  TIL  were 
assayed  for  the  presence  of  NPT  by  measuring  the  phosphorylation  of  kanamycin 
with  P^2  labelled  gamma-ATP  after  separation  of  NPT  from  endogenous 
phosphotransferases  on  a non-denaturing  polyacrylamide  gel.  N7  control  = from  10^ 
PA317  fibroblasts  producing  the  N2  virus.  For  each  patient,  control  = 10° 
uninfected,  unselected  TIL;  N7  = 10°  N2  infected,  G418  selected  TIL. 


Recombinant  DNA  Research,  Volume  14 


[17] 


Addition  to  the  Informed  Consent  (to  be  inserted  as  Indicated) 


This  treatment  of  patients  with  tumor  infiltrating  lymphocytes  can  resxilt  in 
a substantial  decrease  in  tumor  size  in  some  patients.  Until  recently,  there  has 
been  no  method  to  determine  how  many  of  the  lymphocytes  survive,  how  long  they 
survive,  and  for  what  period  of  time  they  continue  to  function  after  reinjection 
into  the  body.  Learning  about  these  aspects  of  the  lymphocytes  may  help  us  to 
better  understand  how  they  function  and  allow  us  to  Improve  cancer  therapy. 

This  modification  of  the  primary  protocol  is  not  expected  to  improve  your  therapy 
at  this  time.  It  is  possible,  however,  that  results  of  this  study  may  lead  to 
improved  cancer  therapies  for  yourself  and  others  in  the  future. 

Recent  scientific  advances  have  resulted  in  the  ability  to  mark  or  tag  cells 
with  a "gene"  (an  information  molecule  inserted  into  a chromosome  of  the  cell) 
allowing  us  to  later  recover  these  cells  from  the  body  to  learn  more  about  the 
cell's  life  span  and  f^inctioning.  The  inserted  gene  allows  the  marked  cells  to 
grow  in  a special  tissue  culture  solution,  thereby  permitting  xis  to  distinguish 
them  from  other  lymphocytes  in  the  blood  or  tissue.  If  you  decide  to 
participate,  a portion  of  the  tumor  infiltrating  lymphocytes  will  be  marked  with 
a gene  called  N2  using  a genetically  altered  virus.  We  will  continue  to  grow  the 
marked  cells  separately  in  the  laboratory  while  they  are  tested  to  be  certain 
that  they  are  growing  properly  and  that  they  are  safe  to  return  to  your  body.  If 
no  abnormalities  in  the  cells  can  be  identified,  they  will  be  reinfused  along 
with  the  other  standard  unmarked  lymphocytes  at  the  appropriate  time. 

There  are  some  theoretical  risks  to  this  procedure.  First,  even  though  the 
virus  used  to  insert  the  marker  gene  into  your  lymphocytes  has  been  made 
defective,  it  is  possible  that  events  could  occur  within  the  cell  resulting  in 
the  production  of  a new  infectious  virus  or  even  malignant  cells.  To  minimize 
this  possibility,  the  gene-marked  lymphocytes  will  be  tested  and  if  any 
abnormalities  are  found  they  will  be  discarded.  However,  since  this  is  a new 
procedure,  we  do  not  know  whether  or  not  the  marked  cells  might  develop  an 
abnormality  in  functioning  after  they  have  been  injected.  In  a number  of  animal 
experiments , we  have  been  unable  to  demonstrate  either  virus  production  or  the 
development  of  malignant  cells  for  greater  than  2 years  after  treatment.  In  any 
case,  greater  than  half  the  total  number  of  cells  given  back  to  you  will  be  the 
standard  lymphocytes  so  that  it  is  extemely  unlikely  that  your  treatment  would  be 
less  effective.  Second,  the  inserted  gene  produces  a protein  that  inactivates 
certain  antibiotics.  These  antibiotics  are  not  commonly  used  to  treat  infections 
in  hximans  and  many  other  antibiotics  are  available  that  will  not  be  inactivated 
and  would  be  effective  in  treating  bacterial  infections.  We  emphasize  that  this 
procedure,  called  retroviral-mediated  gene  transfer,  has  never  before  been  \ised 
in  man.  Because  this  procedure  is  new  it  is  possible  that  other  problems  may 
occur  that  have  not  been  foreseen. 

Participation  in  this  study  will  probably  require  no  additional  treatment  or 
evaluation;  Blood  and  tissue  specimens  obtained  as  part  of  the  tumor 
infiltrating  lymphocyte  research  project  would  be  utilized  to  follow  the  life 
span  and  function  of  these  marked  cells. 
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CONSENT  TO  PARTICIPATE  IN  A CLINICAL  RESEARCH  STUDY 
• Adult  Patient  or  • Parent,  for  Minor  Patient 

INSTITUTE-  NATIONAL  CANCER  INSTITUTE 

STUDY  NUMBER 

86-C-183  S.A.  Rosenberg,  M.D.,  Ph.D 

PRINCIPAL  INVESTIGATOR: 

STUDY  TriL==-  Treatment  Of  Patients  With  Advanced  Cancer  Using  High  Dose  Recombinant 

Interleukin- 

-2  Plus  Cyclophosphamide  And  Tumor  Infiltrating  Lymphocytes 

1 — _ 

* ■ 

INTHODUCTICN 

We  Invite  you  (or  your  child)  to  take  part  in  a research  study  at  the  National  Institutes'of  Health.  It  is  important  that  you 
read  and  understand  several  general  principles  that  apply  to  all  who  take  part  in  our  studies:  (a)  taking  part  in  the  study 
is  entirely  voluntary;  (b)  personal  benefit  may  not  result  from  taking  part  in  the  study,  but  knowledge  may  be  gained  tha: 
will  benefit  others;  (c)  you  may  withdraw  from  the  study  at  any  time  without  penalty  or  loss  of  any  benefits  to  which  you 
are  otherwise  entitled.  The  nature  of  the  study,  the  risks,  inconveniences,  discomforts,  and  other  pertinent  information 
about  the  study  are  discussed  below.  You  are  urged  to  discuss  any  questions  you  have  about  this  study  with  the  staff 

members  who  explain  it  to  you.  , " , , , r 

Your  disease  has  spread  to  portions  of  your  body  such  that  conventional  methods  of  therapy 

as  drugs,  surgery  and  radiotherapy  are  no  longer  beneficial.  Treatments  are  being  ofiered  t 
you  may  helo  your  disease  although  these  are  experimental  treatments  and  it  is  not  posoible 
.to  determine  any  benefit.  • . ' ' 

You  will  receive  a single  intravenous  injection  of  a chemotherapy  drug  called  cyclophos- 
phamide. This  drug  may  cause  side  effects  including  nausea  and  vomiting,  decrease  in  blood ^ 
counts,  an  increased  susceptibility  to  infections,  bladder  problems  (including  bleeding)  and 
hair  loss. 


I Twenty-four  to'  forty-eight  hours  later  you  will  receive  the.  administration  of  a substance 
‘ called  interleukin-2  (IL-2)  into  your  bloodstream.  Interleukin-2  is  a biological' substance 
|j  normally  produced  by  the  body  in  small  amounts.  Using  new  biotechnology  techniques  t ® 

! interleukin-2  can  be  produced  in  large  amounts  in  bacteria.  This  substance  has  been  purifie 
and  will  be  injected  into  your  bloodstream  every  eight^hours  for  about  six  days. 

The  administration  of  the  interleukin-2  that  you  will  receive  can  cause  side  effects  which 
include  weight  gain  which  can  reach  as  much  as  20  lbs  of  fluid  over  the  course  o seve.a 
i weeks.  This  weight  gain  results  in  swelling  in  your  extremities  and  can  result  in  acc^ulat 
i of  fluid  in  the  lungs.  This  can  cause  shortness  of  breath  and  require  placement  of  a tube  l 
your  trachea  for  mechanical  breathing.  Shortness  of  breath  is  common  and  you  may  . 

oxygen  during  some  portion  of  this  treatment.  Other  side  effects  include  fever  an  c.  .s 
which  generally  can  be  eliminated  by  the  use  of  appropriate  medications.  You  also 
develop  nausea,  diarrhea,  a skin  reaction  with  itching,  nasal  congestion,  and  a norma  t es 
in  kidney  and  liver  function.  You  also  may  develop  mental  changes_  ranging  from  confusion  ar 
forgetfulness  to  disorientation.  Other  possible  side_ effects  include  feelings  o ^ ness 
: and  dry  mouth.  It  also  is  possible  that  your  blood  counts  may  drop  and  that  you  might  requ; 
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CONTINUATION  SHEET  for  either: 

NIH  2514-1,  Consent  to  Participate  In  A Clinical  Research  Study 

NIH  2514-2,  Minor  Patient's  Assent  to  Participate  In  A Clinical  Research  Study 


STUDY  NUMBER:  86-r-lp? 


CONTINUATION:  page_L.of  pages 


red  blood  cell  and  platelet  transfusions.  Heart  problems  can  occur  including  irregular  heal 
beat,  low  blood  pressure,  and  .heart  attack.  Some  patients  have  had  perforation  of-  the  colot 
with  inflammation  and  infection  within  the  abdomen  requiring  an  operation.  It  ia  very  unlit 
though  possible,  that  this  treatment  could  cause  your  death.  In  previous  studies  these  aid/ 
effects  have  been  transient  and  have  turned  to  normal  after  discontinuing  the  administ ratio! 
of  IL”*2.  Other  unknown  side  effects  may  occur. 


I 


For  the  administration  of  interleukin-2  an  Intravenous  catheter  will  be  placed  through  • '- 
a vein  either  on  the  upper  chest  wall  or  in  the  neck  that  will  be  threaded  into  a 
central  vein  in  the  body.  Other  intravenous  needles  may  be  needed  on  the  upper  cstremitiesi 
This  care  often  will  be  performed  in  the  Surgical  Intensive  Care  Unit. 


If  we  can  obtain  some  of  your  tumor,  an  attempt  will  be  made  to  isolate  the  lymphocytes  . '.I 
(a  type  of  immune  cell)  from  within  the  tumor  and  grow  them  to  large  numbers.  If  this  can 
be  accomplished  successfully  then  the  cells  will  be  returned  to  you  into  a vein  immediately 
prior  to  starting  the  IL-2  administration;  The  administration  of  these  cells  may  cause 
side  effects  including  fever,  chills  and  some  shortness  of  breath.  These  are  expected, 
based  on  our  past  experience,  to- last  for  only  a few  hours.  Because  these  lymphocytes  are 
grown  from  your  tumor  it  is  possible  that  the  lymphocytes  that  are  reinfused  into  you. may 
contain  tumor  cells.  We  will  carefully  examine  the  cells  you  are  given  to  decrease  the 
chance  that  this  may  occur.  ' ■ 


You  will  be  required  to  return  to  the  NIH  for  follow-up  studies  four  weeks  and  eight  weeks  ;ij 
after  treatment.  If  you  respond  to  the  treatment  it  is  possible  that  the  treatment  will  I 
be  repeated. 


If  your  disease  recurs  after  treatment  in  this  protocol  then  you  will  be  eligible  to  be- 
considered  for  -other  protocols  at  the  National  Cancer  Institute  and  you  will  receive  treatmj 
as  indicated  by  your  disease  or  referred  elsewhere  for  such  treatment.  As  this  is  a new 
therapy  side  effects  that  may  cause  your  condition  to  deteriorate  may  be  encountered.  You’  ; 
will  be  watched  closely  for  any  side  effects.  • * i 


You  understand  that  you  are  free  to  withdraw  your  consent  ,to  participate  in  this  study  at 
the  National  Cancer  Institute  and  seek  care  from  any  physician  at  any  time. 


Pi 


H 
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CONSENT  TO  PARTICIPATE  IN  A CLINICAL  RESEARCH  STUDY 
• Adult  Patient  or  • Parent,  for  Minor  Patient 


continuation; 
page_2 — of? — .pages 


STUDY  NUMBER: 


1. 


2. 


3. 


. ! 4. 


OTHER  PERTINENT  INFORMATION 

Confidentiality.  When  results  of  a study  such  as  this  are  reported  in  medical  journals  or  at  meetings,  the  identification 
of  those  taking  part  is  withheld.  Medical  records  of  Clinical  Center  patients  are  maintained  according  to  current  legal 
requirements,  and  are  made  available  for  review,  as  required  by  the  Food  and  Drug  Administration  or  other  authorized 
users,  only  under  the  guidelines  established  by  the  Federal  Privacy  Act. 

Policy  Regarding  Research-Related  Injuries.  The  Clinical  Center  will  provide  short-term  medical  care  for  any  physical 
injury  resulting  from  your  participation  in  research  here.  Neither  the  Clinical  Center  nor  the  Federal  government  will 
provide  long-term  medical  care  or  financial  compensation  for  such  injuries,  except  as  may  be  provided  through  whatever 
remedies  are  normally  available  under  law. 

Payments.  If  you  are  a patient,  you  are  not  paid  for  taking  part  in  NIH  studies.  Exceptions  for  volunteers  will  be 
guided  by  Clinical  Center  policies.  . 

Problems  or  Questions.  Should  any  problem  or  question  arise  with  regard  to  this  study,  with  regard  to  your  rights 
as  a participant  it]  clinical  research^cwith^egard  to  any  research-related  injury,  you  should  contact  the  principal 
investigate,  rn.u.  ^ these  other  staff  members  also  involved  in  this  study; 


Building  |o 


.,  Room 


..  Telephone:  (301)  A96-416A 


National  Institutes  of  Health 
Bethesda,  Maryland  20205 

5.  Consent  Document.  It  is  suggested  that  you  retain  a copy  of  this  document  for  your  later  reference  and  personal 
records. 


COMPLETE  APPROPRIATE  ITEM  BELOW,  A or  B: 


A.  Adult  Patient’s  Consent. 

I have  read  the  explanation  about  this  study  and 
have  been  given  the  opportunity  to  discuss  it  and 
to  ask  questions.  I hereby  consent  to  take  part  in 
this  study.  ^ 


B.  Parent’s  Permission  for  Minor  Patient. 

I have  read  the  explanation  about  this  study  and 
have  been  given  the  opportunity  to  discuss  it  and 
to  ask  questions.  I hereby  give  permission  for  my 
child  to  take  part  in  this  study. 

(Attach  NIH  2514-2,  Minor’s  Assent,  if  applicable.) 


Signature  ol  Parents)  i Date  Sigrted 


(i<  otfter  tfian  parent,  apeofy  reiauonahip) 


Sigrvaiure  ot  Investigator  & Date  Signed 


Signature  ol  Waness  i,  Date  Signed 
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• Adult  Patient  or  • Parent,  tor  Minor  rauem 

WH-2S14-1  (1(N44)  ' 09-25-009^ 


Submission  Co  RAC  (7/13/88)  - Anderson/Blaese/Rosenberg 


Brief  Non-Technical  Description  of  the  Proposed  Experiment 


TIL  (standing  for  tumor  infiltrating  lymphocyte)  therapy  is  a new 
experimental  treatment  protocol  for  some  patients  who  have  advanced  cancer.  A 
portion  of  tumor  is  removed,  grown  in  Che  laboratory  under  conditions  which  allow 
the  cancer  cells  to  die,  but  the  invading  immune  cells  (called  lymphocytes)  to 
multiply.  These  tumor  infiltrating  lymphocytes  are  then  grown  in  the  laboratory 
to  very  large  numbers.  The  TIL,  which  are  presumed  to  be  the  patient's  own 
cancer-fighting  cells,  are  infused  back  into  a vein  of  the  patient.  The  TIL  are 
thought  to  circulate  through  the  body,  find  the  areas  of  cancer,  and  then  invade 
and  kill  the  cancer  cells. 

This  TIL  therapy  has  resulted  in  a substantial  decrease  in  tumor  size  in 
about  half  of  the  patients  treated  thus  far.  Unfortunately,  there  has  been  no 
method  up  to  now  to  follow  and  test  the  TIL  that  have  been  given  back  to  a 
patient  to  determine  why  the  TIL  therapy  works  for  some  patients  but  not  for 
others.  The  present  protocol  is  designed  to  provide  a means  to  "mark"  TIL  so 
that  they  can  be  isolated  days  or  weeks  later  from  the  patient. 

The  proposed  method  for  doing  this  is  Co  mark  or  tag  cells  with  a gene.  The 
cell  could  then  be  recovered  from  the  body  for  testing.  The  inserted  gene  would 
allow  the  marked  cell  to  grow  in  a special  culture  solution  in  which  unmarked 
cells  die. 

The  procedure  we  are  proposing  would  be  to  remove  some  of  the  TIL  that  are 
being  grown  in  the  laboratory,  insert  a marker  gene  (in  this  case,  a gene  called 
Neo^  that  provides  protection  from  a class  of  toxic  antibiotics)  using  a 
technique  termed  retroviral-mediated  gene  therapy,  .and  then  combine  these  treated 
cells  with  the  original  TIL.  The  marked  cells  would  act  as  a tracer. 

Furthermore,  since  the  added  gene  becomes  a permanent  and  stable  part  of  the 
cell,  the  TIL  and  all  its  offspring  would  be  marked  in  such  a way  that  these 
cells  could  always,  it  is  postulated,  be  identified  and  re- isolated  even  if  they 
represented  only  a small  fraction  of  the  total  cells  present. 

The  addition  of  a marker  into  some  of  the  TIL  would,  itself,  be  of  no 
immediate  benefit  to  the  patient  in  which  it  is  used.  However,  the  information 
obtained  should  be  of  value  in  helping  future  patients  and  may  be  beneficial  in 
later  therapy  of  the  same  patient.  The  risks  to  the  patient  should  be  minimal, 
and  there  should  be  no  risk  to  other  patients  or  to  health  care  personnel. 
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Brief  Scientific  Abstract 


An  aliquot  of  TIL  would  be  removed  at  the  time  that  they  have  reached  log 
phase  growth.  The  aliquot  (representing  no  more  than  1/3  of  the  total  TIL 
population)  would  be  incubated  with  the  retroviral  vector  N2  (containing  the  Neo^ 
gene)  . This  treated  aliquot  would  be  grown  in  G418  until  all  of  the  cells 
contain,  and  are  expressing,  the  Neo^  gene.  The  cells  would  be  tested  to  insure 
that  they  are  virus -free,  have  a similar  surface  antigen  pattern  to  the  parent 
TIL  population,  and  have  not  changed  significantly  in  their  properties  (including 
continued  dependence  on  exogenous  11-2  for  growth).  The  treated  aliquot  would 
then  be  administered  to  the  patient  along  with  the  bulk  TIL  population  that  would 
have  been  grown  separately.  The  proportion  of  marked  TIL  in  the  final  TIL 
population  that  would  be  returned  to  the  patient  would  probably  be  between  5- 
30%.  After  administration,  samples  of  blood,  lymph  nodes,  and  trunor  biopsy 
material  (already  being  obtained  as  part  of  the  standard  TIL  protocol)  would  be 
tested  for  the  presence  of  the  Neo^  gene  by  PCR  DNA  analysis.  The  marked  TIL 
would  be  recovered  by  growth  of  the  tissue  sample  in  TIL  medium  plus  G418.  The 
recovered  cells  would  be  studied  for  phenotypic  and  cytotoxic  properties  in  order 
to  attempt  to  learn  why  TIL  immunotherapy  is  successful  in  some  cases  but  not  in 
others . 
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HONORS  AND  OTHER  SPECIAL  SCIENTIFIC  RECOGNITION: 
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Member,  Program  Committee,  American  Society  of 
Clinical  Oncology/,  1983-1984 
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Associate  Editor,  Journal  of  Immunology,  1982  - 1985 
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Member,  Board  of  Directors,  American  Society  of 
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Advisory  Board  of  the  Medical  Faculty,  Johns 
Hopkins  University  School  of  Medicine 
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Transplantation  Society 
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Part  IV 

Department  of 
Health  and  Human 
Services 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines;  Notice 


10508 


Federal  Register  / Vol.  54.  No.  47  / Monday,  March  13.  1989  / Notices 


DEPARTMEFTT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research:  Actions 
Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS,  DHHS. 

action:  Notice  of  actions  under  NIH 
guidelines  for  research  involving 
recombinant  DNA  molecules. 

summary:  This  notice  sets  forth  three 
actions  to  be  taken  by  the  Director, 
National  Institutes  of  Health  (NIH), 
under  the  May  7, 1986,  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  (51  FR 16958). 

EFFECTIVE  DATE:  March  13, 1989. 

FOR  FURTHER  INFORMATION  CONTACT: 
Additional  information  can  be  obtained 
from  Ms.  Rachel  E.  Levinson,  Office  of 
Recombinant  DNA  Activities,  Office  of 
Science  Policy  and  Legislation,  National 
Institutes  of  Health,  Building  31,  Room 
BlC34,  9000  Rockville  Pike,  Bethesda, 
Maryland  20892.  (301)  496-9838. 
SUPPLEMENTARY  INFORMATION:  Today 
three  actions  are  being  promulgated 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 
These  three  proposed  actions  were 
published  for  comment  in  the  Federal 
Register  of  September  2, 1988  (53  FR 
34246),  and  reviewed  and  recommended 
for  approval  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
meeting  on  October  3, 1988,  A transcript 
of  that  meeting  is  available  from  the 
Office  of  Recombinant  DNA  Activities 
at  the  address  given  above. 

In  accordance  with  Section  FV-C-l-b 
of  the  NIH  Guidelines,  these  actions 
have  been  found  to  comply  with  the  NIH 
Guidelines  and  to  present  no  significant 
risk  to  health  or  to  the  environment 
Part  I of  this  announcement  provides 
background  information  and  decisions 
on  the  actions  under  the  NIH 
Guidelines.  Part  II  provides  a summary 
of  the  actions.  Part  HI  provides  a 
correction  to  a notice  published  in  the 
Federal  Register  on  October  26, 1988  (53 
FR  43410). 

L Background  Information  and 
Dedsioos  on  Actions  Under  the  NIH 
Guidelines 

A Human  Gene  Transfer  Proposal 

Three  National  Institutes  of  Health 
(NIH)  intramural  scientists.  Dr.  W. 
French  Anderson,  National  Heart  Lung, 
and  Blood  Institute,  and  Drs.  R.  Michael 
Blaese  and  Steven  A.  Rosenberg. 
National  Cancer  Institute,  have 
submitted  a proposal  involving  transfer 


of  a bacterial  gene  coding  for  neomycin 
phosphotransferase  into  the  cells  of 
human  patients.  The  gene  is  to  be  used 
as  a marker  to  trace  the  path  of  "tumor 
infiltrating  lymphocytes."  or  TIL, 
administered  as  pail  of  an  ongoing 
experimental  cancer  treatment. 

The  proposal  was  first  received  in 
June  emd  July  1988,  by  a number  of 
internal  NIH  review  committees  charged 
with  oversight  of  the  safety  of  proposed 
experiments.  Concern  for  safety  extends 
from  the  patients  to  the  health  care 
personnel  and  the  researchers.  The 
institutional  review  boards  of  the  two 
sponsoring  institutes  and  the  NIH 
Institutional  Biosafety  Committee  (IBC) 
all  gave  “conditional  approval"  with 
certain  stipulations.  Among  these 
stipulations  was  a requirement  that  the 
Recombinant  DNA  Advisory  Committee 
(RAC)  grant  its  approval  of  the  same 
procedure. 

On  July  29. 1988.  the  Human  Gene 
Therapy  Subcommittee  of  the 
Recombinant  DNA  Advisory  Committee 
met  to  consider  the  gene  transfer 
proposal  and  deferred  approval  pending 
receipt  of  additional  data.  This  public 
meeting  was  aimounced  in  the  Federal 
Reg;ister  on  June  24, 1988  (53  FR  23805). 
The  Subcommittee  provided  specific 
questions  to  be  answered  by  the 
investigators  prior  to  the  October  3, 

1988,  RAC  meeting. 

During  a telephone  conference  on 
September  29. 1988.  the  Subcommittee 
members  and  consultants  participating 
in  the  conference  decided  unanimously 
to  defer  approval  of  the  proposal 
because  the  questions  posed  at  the  July 
29, 1988,  meeting  had  not  yet  been 
answered  by  the  additional  data  which 
had  been  provided. 

The  October  3, 1988,  public  meeting  of 
the  RAC  was  announced  in  the 
September  ^ 1988,  Federal  Register  (53 
FR  34246).  At  this  meeting,  the  RAC 
received  and  discussed  data  not  made 
available  previously  to  the  Human  Gene 
Therapy  Subcommittee.  Based  on  these 
data,  the  RAC  recommended  that  NIH 
approve  this  protocol  by  a vote  of  16  in 
favor,  5 opposed,  and  no  abstentions.  In 
addition  to  the  RAC  review,  I requested 
that  the  entire  protocol,  including  data 
presented  at  the  October  3, 1988, 
meeting  and  any  additional  data 
obtained  since  that  date,  be  reviewed  by 
the  Subcommittee  at  its  December  9, 
1988,  public  meeting  (53  FR  45591). 

This  request  was  duly  carried  out  and 
the  Human  Gene  Therapy  Subcommittee 
voted  unanimously  to  approve  the 
protocol  by  a vote  of  12  in  favor,  none 
opposed,  and  no  abstentions. 

Following  that  meeting,  the  Office  of 
Recombinant  DNA  Activities  sent  a mail 
ballot  to  RAC  members,  including  the 


motion  approved  by  the  Subcommittee 
and  the  minutes  of  the  December  9. 1988.  | 

meeting  of  the  Human  Gene  Therapy  ; 

Subcommittee.  The  results  of  the  ballot  | 
were  21  in  favor,  none  opposed.  3 i 

abstentions.  r 

The  motion  approved  by  the  Subcommittee 
and  the  RAC  is  as  follows:  | 

i 

To  approve  the  human  gene  transfer  ^ 

proposal  submitted  by  Drs.  Anderson.  Blaese.  i 
and  Rosenberg  with  the  following  | 

stipulations:  i 

1.  There  will  be  no  more  than  10  patients  in  I 

the  initial  trial;  u 

2.  The  patients  selected  will  have  a life  I 

expectancy  of  about  90  days;  I 

3.  The  patients  give  fully  informed  consent  i 
to  participate  in  the  trial;  and 

4.  The  investigators  will  provide  additional  I 

data  before  expanding  the  trial  by  adding  { 

patients  or  by  inserting  a gene  for  therapeutic 
purposes. 

Points  1 through  3 of  the  motion  were 
adopted  by  the  RAC  at  the  October  3. 

1988,  meeting.  Point  4 of  the  motion  was 
added  by  the  Subcommittee  on 
December  9. 1988,  making  explicit  a 
policy  that  had  been  agreed  upon  at  the 
October  3, 1988,  RAC  meeting. 

Approval  to  implement  this  proposal 
has  now  been  recommended  by:  The 
Clinical  Research  Subpanels  of  both 
sponsoring  institutes,  the  NIH 
Institutional  Biosafety  Committee,  the  [ 

NIH  Recombinant  DNA  Advisory  ! 

Committee  (RAC),  the  Human  Gene  j 

Therapy  Subcommittee  of  the  RAC  and  j 
the  Food  and  Drug  Administration 
Vaccines  and  Related  Biologic  Products 
Advisory  Committee.  | 

Through  data  obtained  in  animal  || 

experiments,  the  investigators  have  ! 

demonstrated  to  the  satisfaction  of  the  i 
above  review  committees  that  the  use  of  | 
ampho tropically  packaged  retroviral  i 

vectors  does  not  pose  a public  health  I 

risk  to  patients  or  to  health  care  I ! 

personnel,  even  in  the  event  of  | 

accidential  exposure  to  experimental  | 

material.  Therefore,  I have  determined  f ! 

that  this  protocol  does  not  present  a risk  il  1 
, to  public  health  or  to  the  environment  1 1 

After  reviewing  the  relevent  records 
and  documentation.  I accepted  this  'I 

recommendation,  and  approval  to  ' 

conduct  this  experiment  has  been  given  .i 

to  Drs.  Anderson,  Blaese,  and  Roseberg.  | 

B.  Amendment  of  Section  I-C  of  the  NIH  j 
Guidelines 

Section  I-C  of  the  NIH  Guidelines 
currently  reads  as  follows:  | 

The  Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the  United 
States  or  its  territories  which  is  conducted  at  | 
or  sponsored  by  an  Institution  that  receives 
any  support  for  recombinant  DNA  research 
from  the  National  Institutes  of  Health  (NIH). 
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ThiB  Includes  research  perfonned  by  the  NIH 
directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA  must  be 
associated  with  or  sponsored  by  an 
institutiob  that  can  and  does  assume  the 
responsibilities  assigned  in  these  Guidelines. 

Ihe  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are  suported  by 
NIH  funds.  If  the  host  counrty.  however,  has 
established  rules  for  the  conduct  of 
recombinant  DNA  projects,  then  a certificate 
of  compliance  with  those  rules  may  be 
submitted  to  NIH  in  lieu  of  compliance  with 
the  NIH  Guidelines.  The  NTH  reserves  the 
right  to  withhold  funding  if  the  safety 
practices  to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

In  a letter  date  January  9, 1987,  Mr. 
Edward  Lee  Rogers,  Counsel  for  the 
Foundation  on  Economic  Trends,  and 
Mr.  Jeremy  Rifkin,  Foundation  on 
Economic  Trends,  Washington.  DC, 
proposed  that  the  following  text  be 
inserted  after  the  first  sentence  of  the 
third  paragraph  of  section  I-C; 

For  purposes  of  the  preceding  sentence,  the 
term  ‘project’  includes  any  research  or 
development  of  the  recombinant  organism  or 
other  product  or  process  in  question, 
including  all  such  work  that  is  reasonably 
foreseeable  when  the  NIH  support  is 
received.  NIH  support  includes  both  money 
^ants  and  any  t]^e  of  in-kind  support, 
including  resear^  conducted  directly  by 
NIH.  supplies,  equipment  the  use  of  facilities, 
and  biological  research  materials.  NIH 
support  has  been  given  where  the  source  of 
funds  or  in-kind  support  is,  directly  or 
indirectly,  the  NIH. 

This  proposed  amendment  of  section 
I-C  was  initially  published  for  comment 
in  the  Federal  Register  of  March  11, 1987 
(52  FR  7525J,  prior  to  a scheduled  RAC 
meeting  on  June  15, 1987.  The  June  15, 
1987,  meeting  was  postponed  and 
rescheduled  on  September  21, 1987.  - 

Accordingly,  this  proposed  amendment 
was  published  again  for  comment  in  the 
Federal  Register  of  August  11, 1987  (52 
FR  29800). 

After  extensive  discussion  at  its 
meeting  on  September  21. 1987,  the  RAC 
voted  to  establish  a working  group  to 
make  recommendations  regarding 
international  projects  and  to  report  back 
to  the  full  RAC.  . 

A Working  Group  on  International  ■ 
Projects  met  at  the  NIH  on  February  1, 
1988  (53  FR  808).  After  much  discussion, 
the  working  group  voted  seven  in  favor, 
none  opposed,  and  no  abstentions  that 
the  following  proposed  revision  of  the 
last  paragraph  of  Section  I-C  be 
published  for  comment: 

The  NIH  Guidelines  are  also  applicable:  (1) 
To  projects  done  abroad  if  they  are  supported 
by  NIH  funds,  or  (2)  to  research  done  abroad 
if  it  involves  deliberate  release  into  the 
environment  or  testing  in  humans  of 


materials  containing  recombinant  DNA 
developed  with  NIH  funds  and  the  research 
is  a direct  extension  of  the  development 
process.  If  the  host  country,  however,  has 
established  rules  for  the  conduct  of 
-recombinant  DNA  projects,  then  a written 
assurance  of  compliance  with  those  rules 
may  be  submitted  to  NIH  in  lieu  of 
compliance  with  the  NIH  Guidelines. 
Alternatively,  if  the  host  country  does  not 
have  such  rules,  written  acceptance  by  an 
appropriate  government  office  of  the  host 
country  is  necessary  in  lieu  of  compliance 
with  the  NIH  Guidelines.  The  NIH  reserves 
the  right  to  withhold  funding  if  the  safety 
practices  to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

After  extensive  discussion  of  this 
proposed  amendment  of  Section  I-G  and 
attempts  to  draft  revised  language,  the 
RAC  recommended  that  the  many  issues 
raised  be  referred  back  to  the  working 
group  for  further  consideration. 

A Working  Group  on  International 
Projects  met  at  the  NIH  on  August  15, 
1988  (53  FR  27570).  The  working  group 
recommended  that  the  following 
proposed  revision  of  the  last  paragraph 
of  Section  I-C  be  published  for 
comment: 

The  NIH  Guidelines  are  also  applicable  to 
recombinant  DNA  projects  done  abroad: 

1.  If  they  are  supported  by  NIH  funds;  or 

2.  If  they  involve  deliberate  release  into  the 
environment  or  testing  in  humans  of 
materials  containing  recombinant  DNA 
developed  with  NIH  funds,  if  the 
institution  that  developed  those  materials 
sponsors  or  participates  in  those  projects. 
Participation  includes  research  collaboration 
or  contractural  agreements,  but  not  mere 
provison  of  research  materials. 

If  the  host  country  has  established  rules  for 
the  conduct  of  recombinant  DNA  projects, 
then  the  project  must  be  in  compliance  with 
those  rules.  If  the  host  country  does  not  have 
such  rules,  the  proposed  project  must  be 
reviewed  by  an  NIH-approved  IBC  or 
equivalent  review  body  and  accepted  in 
writing  by  an  appropriate  national 
governmental  authority.  The  safety  practices 
to  be  employed  abroad  must  be  reasonably 
consistent  with  the  NIH  Guidelines. 

The  proposed  language  was  published 
for  public  comment  in  the  Federal 
Register  on  September  2, 1988  (53  FR 
3424S).  No  comments  were  received  in 
response  to  the  notice.  This  language 
was  reviewed  at  the  October  3. 1988, 
RAC  meeting  and  accepted  with  one 
modification.  After  the  word  “authority" 
in  the  final  paragraph,  the  phrase  "of  the 
host  country"  was  added.  This  motion 
passed  unanimously  by  a vote  of  20  in 
favor,  none  oppose^  and  no 
abstentions. 

I accept  these  recommendations,  and 
Section  I-C  has  been  amended 
accordingly. 


C.  Proposed  Amendment  of  Section  I-D 

RAC  member.  Dr.  Aime  Vidaver  of  the 
University  of  Nebraska,  proposed  that 
the  following  paragraph  regarding 
transposons  be  added  to  Section  I-B, 
Definition  of  Recombinant  DNA 
Molecules: 

Unmodified  transposons  (wild-type)  that 
become  inserted  into  a genome,  even  if 
carried  by  a recombinant  vector  or  plasmid, 
are  not  subject  to  these  guidelines.  For 
example,  it  is  common  to  use  vectors  that 
either  are  naturally  unstable  (suicide  vector) 
in  a desired  host  or  that  can  be  rendered 
unstable  by  manipulating  physiological 
conditions.  In  the  process  of  suicide  (inability 
of  the  vector  to  replicate),  transpqson 
transfer  may  occur.  This  process  is  not 
considered  recombinant  DNA. 

Transposable  genetic  elements  or 
transposons  are  mobile  DNA  segments 
that  can  insert  into  a few  or  several  sites 
in  a genome.  Such  insertions,  unlike 
classical  recombination  events,  do  not 
require  DNA  sequence  homology  and 
are  independent  of  recombination 
systems.  Many  transposons  have  been 
discovered  in  microorganisms  and  other 
organisms.  They  may  be  insertion 
sequences  that  do  not  carry  genes 
related  to  a phenotype  such  as  drug 
resistance,  lactose  or  raffinose 
utilization,  arginine  biosynthesis, 
mercury  resistance,  or  enterotoxin 
production.  Transposable  elements  also 
include  self-replicating  elements  such  as 
the  entire  bacteriophage  genomes  of  Mu 
and  Psi. 

This  proposal  appeared  in  the  Federal 
Register  on  September  2. 1983  (53  FR 
34246),  for  public  comment.  Two 
suggestions  for  modifying  the  proposed 
language  were  received  and  discussed 
..at  the  October  3, 1988,  RAC  meeting. 

A substitute  motion  was  developed  as 
follows: 

Genomic  DNA  of  plants  and  bacteria  that 
has  acquired  a transposable  element  even  if 
the  latter  was  donated  from  a recombinant 
vector  no  longer  present  is  not  subject  to 
these  Guidelines  unless  the  transposon  itself 
contains  recombinant  DNA. 

The  motion  to  recommend  approval  of 
this  modification  to  Section  I-B  of  the 
Guidelines  was  passed  by  a vote  of  18  in 
favor,  none  opposed,  and  no 
abstentions. 

I accept  this  recommendation,  and 
Section  I-B  of  the  Guidelines  is 
amended  accordingly. 

n.  Summary  of  Actions 

A.  Human  Gene  Transfer  Proposal 

The  following  section  is  added  to 
Appendix  D: 

Appendix  D-XHI 
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Drs.  W.  French  Anderson.  R.  Michael 
Blaese.  and  Steven  Rosenberg  of  the  National 
Institutes  of  Health,  Bethesda,  Maryland,  can 
conduct  experiments  in  which  a bacterial 
gene  coding  for  neomycin  phosphotranaferase 
%vill  be  inserted  into  a portion  of  the  tumor 
Infiltrating  lymphocytes  (TIL)  of  cancer 
patients  using  a retroviral  vector.  N2.  The 
marked  TIL  then  will  be  combined  with 
unmarked  TIL,  and  reinfused  into  the 
patients.  This  experiment  is  an  addition  to  an 
ongoing  adoptive  immunotherapy  protocol  in 
which  TIL  are  isolated  from  a patient's  tumor, 
grown  in  culture  in  the  presence  of 
interleukin-2,  and  reinfused  into  the  patient 
The  marker  gene  will  be  used  to  detect  TIL  at 
various  time  intervals  following  reinfusion. 

Approval  is  based  on  the  following  four 
stipulations; 

1.  There  will  be  no  more  than  10  patients  in 
the  initial  trial; 

Z The  patients  selected  will  have  a life 
expectancy  of  about  90  days; 

3.  The  patients  give  fully  informed  consent 
to  participate  in  the  trial;  and 

4.  The  investigators  will  provide  additional 
data  before  expanding  the  trial  by  adding 
patients  or  by  inserting  a gene  for  therapeutic 
purposes. 

B.  Amendment  of  Section  I-C  of  the  NIH 
Guidelines 

Section  I-C  of  the  Guidelines  is 
modified  to  read  as  follows: 

The  Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the  United 
States  or  its  territories  which  is  conducted  at 
or  sponsored  by  an  institution  that  receives 
any  support  for  recombinant  DNA  research 
from  the  National  Institutes  of  Health  (NIH). 
This  includes  research  performed  by  NIH 
directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA  must  be 
associated  with  or  sponsored  by  an 
institution  that  can  and  does  assume  the 
responsibilities  assigned  in  these  Guidelines. 

■The  NIH  Guidelines  are  also  applicable  to 
recombinant  DNA  projects  done  abroad: 

1.  If  they  are  supported  by  NIH  funds;  or 

Z If  they  involve  deliberate  release  into  the 
environment  or  testing  in  humans  of 
materials  containing  recombinant  DNA 
developed  with  NIH  funds,  and  if  the 
Institution  that  developed  those  materials 


sponsors  or  participates  in  those  projects. 
Participation  includes  research  collaboration 
or  contractual  agreements,  but  not  mere 
provision  of  research  materials. 

If  the  host  country  has  established  rules  for 
the  conduct  of  recombinant  DNA  projects, 
then  the  project  must  be  in  compliance  with 
those  rules.  If  the  host  country  does  not  have 
such  rules,  the  proposed  project  must  be 
reviewed  by  an  NIH-approved  IBC  or 
equivalent  review  body  and  accepted  in 
writing  by  an  appropriate  national 
governmental  authority  of  the  host  country. 
The  safety  practices  to  be  employed  abroad 
must  be  reasonably  consistent  wnth  the  NIH 
Guidelines. 

C.  Proposed  Amendment  of  Section  I-B 

Section  I-B  is  modified  to  read  as 
follows: 

In  the  context  of  these  Guidelines 
recombinant  DNA  molecules  are  defined  as 
either  (i)  molecules  which  are  constructed 
outside  living  cells  by  joining  natural  or 
synthetic  DNA  segments  to  DNA  molecules 
that  can  replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the  replication  of 
those  described  in  (i)  above. 

Synthetic  DNA  segments  likely  to  yield  a 
potentially  harmful  polynucleotide  or 
polypeptide  (e.g„  a toxin  or  a 
phormacologic^y  active  agent)  shall  be 
considered  as  equivalent  to  their  natural 
DNA  counterpart.  If  the  synthetic  DNA 
segment  is  not  expressed  in  vivo  a ’ 
biologically  active  polynucleotide 
polypeptide  product,  it  is  exempt  L die 
Guidelines. 

Genomic  DNA  of  plants  and  bacteria  that 
has  acquired  a transposable  element  even  If 
the  latter  was  donated  from  a recombinant 
vector  no  longer  present  is  not  subject  to 
these  Guidelines  unless  the  tronsposon  itself 
contains  recombinant  DNA. 

III.  Correction  to  Notice  of  Actions 
Published  in  the  Federal  Register  on 
October  26, 1988  (53  FR  43410) 

Two  phrases  were  inadvertently 
dropped  from  Part  n.,  D.  Revision  of 
Appendix  C-IV.  Appendix  C-IV  should 
read  as  follows: 

Any  asporogenic  Bacillus  subtilis  or 
asporogenic  Bacillus  licheniformis  strain 


which  does  not  revert  to  a sporeformer  with  a 
frequency  greater  than  10.  can  be  used  for 
cloning  DNA  with  the  exception  of  those 
e.xperimcnts  listed  below. 

For  these  exempt  laboratory  experiments. 
BLl  physical  containment  conditions  are 
recommended. 

For  large-scale  (LS)  fermentation 
experiments,  the  appropriate  physical 
containment  conditions  need  be  no  greater 
than  those  for  the  host  organism  uiunodified 
by  recombinant  DNA  techniques:  the  EC  can 
specify  higher  containment  if  it  deems 
necessary. 

OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"(45  FR  39592) 
requires  a statement  concerning  the 
official  goverr  ’ ont  programs  contained 
in  \he  Catalog  Federal  Domestic 
Assistance.  Nonaally  NIH  lists  in  its 
announcements  the  number  and  title  of 
affected  individual  programs  for  the 
guidance  of  the  public.  Because  the 
guidance  in  this  notice  covers  not  only 
virtually  every  NIH  program  but  also 
essentially  every  Federal  research 
program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it 
has  been  determined  to  be  not  cost 
effective  or  in  the  public  interest  to 
attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
afiected. 

Dated:  March  Z 1989. 

James  B.  Wyngaarden, 

Director,  National  Institutes  of  Health. 

[FR  Doc.  83-5674  Filed  3-10-89;  8:45  am] 
MUJNQ  CODE  4140-01-M 
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DEPARTMENT  OF  HEALTH  AND 
HU?/AN  SERVICES 

- National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines 

agency:  National  Institutes  of  Health. 
PHS.  DHHS. 

action:  Notice  of  Actions  Under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  six 
actions  to  be  taken  by  the  Director. 
National  Institutes  of  Health  (Nll  i), 
under  the  May  ",  1986.  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  (51  FR  16958). 

EFFECTIVE  DATE:  March  1. 1990. 

FOR  FURTHER  INFORMATION  CONTACT; 
Additional  information  can  be  obtained 
from  Dr.  Nelson  A.  VVivel.  Director. 
Office  of  Recombinant  DNA  Activities. 
Ofiice  of  Science  Policy  and  Legislation. 
National  Institutes  of  Health.  Building 
31.  room  4E11.  Bethesda.  Maryland 
20892.  (301)  49G-983S. 

SUPPLEMENTARY  INFORMATION:  Today 
six  actions  arc  being'  p:  umulgaTed  under 
the  NIK  Guidelines  for  Research 
Involving  Recombinant  DN.A  Molecules. 
These  six  proposed  actioris  were 
published  for  comment  in  the  Federal 
Register  of  December  19. 1986  (51  FR 
45650):  December  3tX  1988  (53  FR  53262];, 
September  1. 1989  (54  FR  3653Q)..  January 
4. 1990  (55  FR  393);  January  22. 1990  (55 
FR  2152)..  and  reviewed  aad 
recommended  for  approval  by  tiie  NIH 
Recombinant  DNA  Advisory  Committee 
(RAC)  at  its  meetings  on  February  2. 
1987,  January  30, 1989.  October  6. 1989. 

• end  February’ 5. 1990. 

L Background  Information  and 
Decisions  on.  Actioa  Under  the.  NIH 
Guidelines 

A.  Proposed  Revision  of  Section  III-A-Z 
of  the  NIH  Guidelines 

The  RAC  W'orking  Group  on 
Definition.s  at  its  meeting  on  December 
5. 1936.  passed  the  following  motion 
with  regard  to  the  definition  of 
recombinant  DNA: 

The  working  group  agreed  with  the 
concept  that  certain  types  of 
recombinant  DNA  experiments  which 
do  not  involve  the  introduction  of 
foreign  DNA  need  not  be  subjected  to 
special  regulation  as  “jecombinant 
DNA.”  The  working  group  were  split  as 
to  whether  they  preferred  dealing  with 
, this  problem  by  changing  the  definition 
“of  recombinant  DNA  or  by  further 
modifications  of  other  sections  of  the 
NIH  Guidelines  (e.g.,  those  in  UI-A-2). 
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Therefore-  the  working  group  presented 
the  following  two  options  for  public 
comment  and  RAC  consideration; 

1.  Change  definition  of  recombmanf 
DNA: 

■ The  first  paragraph  of  section  1-5  would  be 
revised  to  read  as  follows  (new  words 
bolded): 

In  the  conte.\t  of  these  Guidelines, 
recombinant  DNA  molecules  are  defined  as 
either  (i)  molecules  which  are  constructed- 
outside  living  cells  by  joining  foreign. natural 
or  foreign  synthetic  DNA  segments  to  DNA 
molecules  that  can  replicate  in  a living' celL 
or  (ii)  DNA  molecules  that  result  from  the 
replication  of  those  described  in  (i)  above. 

The  following  new  footnote  would  be 
added  at  the  word  foreign: 

Rearrangements  involving  the  introduction 
of  DNA  from  different  organisms  orefifTerent 
strains  of  an  organism  will  be  considered 
recombinant  DNA  Deletions,  single-base 
clianges  and  rearrangements  within  a aingle 
genome  wrill  not  involve  the  introcfiiction  of 
foreign  DNA  and  therefore  would  not  be 
considered  recombinant  DNA 

2.  Modify  section  IU-A-2  to  read  as 
follows: 

ni-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  D.NA  except  those  listed  below. 
The  term  "deliberate  release"  is  defined  as  a 
planned  introdnetion  of  recombinant  DNAr 
containing  micro-org.vnisms.  plants,  or 
animals  into  tbe  environment 

a.  Introductions  conducted  under 
conditions  considered  to  be  accepted 
adentifier  practices  in  which  there  is  adequate 
evidence  ofbiologica!  and/or  physical 
control  of  the  recembinant  DNA-containing 
organisms.  The  nature  of  such  evidences 
described  in  Appendices  L M.  N.  and  Q. 

b.  Deletion  derivatives  and  single  base 
changes  not  otherwise  covered  by  tbe 
Gufdelines. 

c Rearrangements  and  amplificatfon 
withina  single  genome.  Rearrangements 
involving  the  introducHon  of  DNA  from, 
different  strains  of  the  same  organism  would 
not  be  covered  by  this  exemption. 

This  proposal  was  published  tor 
comment  in  the  Federal  Register  of 
December  19. 1986  (51  FR  45650J- 

The  RAC  considered  this  proposal  at 
the  February  2, 1987,  meeting. 

The  RAC  by  a vote  of  11  in  favor.  4 
opposed,  and  1 abstention,  accepted  the 
following  motion: 

ni-.\-2.  Deliberate  release  into  the 
environment  of  auty  organism  contsiiung 
recombinant  D.NA  except  those  listed  below. 
The  term  'deliberate  release'  is  defined  as  a 
, planned  introduction  of  recombinant  DNA- 
Contaming  mtcio-organisms.  plants,  or 
aiumals  into  the  envi.*onment. 

ni-A-2-a.  Introductions  conducted  under 
conditions  considered  to  be  accepted 
scientific  practices  in  which  there  inadequate 
evidence  of  biological  and/or  physfeat 
control  of  the  recombinant  DNA-confafnfng 
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organisms.  The  nature  of  such  evidence 's 
. described  in  Appendices  L M.  N.  and  O. 
ni-A-2-b.  Deletion  derivates  and  single 
Erase  changes  not  otherwise  covered  by  the 
Guidelines. 

UI-A-2-C  For  extrachromosomal  elements 
and  microorganisms  (including  viruses), 
rearrangements  and  amplifications  within  a 
single  genome.  Rearrangements  involving  the 
introduction  of  D.NA  from  different  strains  of 
■ the-same  species  would  not  be  covered  by 
this  exemption. 

I accept  this  recommendation  and 
Section  III-A-2  has  been  modified 
accordingly. 

B.  Public  Infon-nation  Brochure — “Gene 
Therapy  for  Human  Patients  " 

The  Human  Gene  Therapy 
Subcommittee  of  the  Recombinant  DNA 
Advisory  Committee  has  developed  a 
document  to  be  used  in  educating  the 
nonscientific  public  about  human  gene 
therapy.  The  information  brochure 
mcludes  background  material  about  the 
purposes  and  potential  of  research  in 
gene  therapy,  about  its  supenrision.  and 
about  why  and  how  the  public  is 
involved. 

The  announcement  of  the  revie’.v  of 
&is  brochure  was  initially  published  in 
tbe  Federal  Register  of  December  20, 

1988  (53  FR  53262),  prior  to  a scheduled 
RAC  meeting  on  January  30, 1989. 

After  minor  revisions,  the  RAC  voted 
to  approve  the  following  version  as  the 
final  form  of  the  document  by  a vote  of 
23  in  favor,  none  opposed,  and  no 
abstentions: 

Gene  Therapy  for  Human  Patients 
Infonnatioa  for  the  General  Public 

This  brochure  provides  basic  information 
for  the  nonscientific  public  about 
experiments  intended  to  cure  disease  through 
* transplantation  of  genes  into  the 
nonreproductive  (somatic]  cells  of  human 
patients.  It  includes  background  material 
about  human  gene  therapy  and  its  purposes 
and  potential,  about  supervision  of  the 
research,  and  about  why  and  how  the  public 
is  involved. 

While  this  brochure  is  intended  primarily 
as  educational  materiaL  in  some  instances  it 
wilt  be  circulated  by  the  National  Institutes 
of  Health  together  with  the  Points  to  Consider 
fai  the  Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  into  the 
Genome  of  Human  Subjects. 

Gerard  ).  McCerrity.  Ph.D..  Chair. 

Recombinant  DNA  Advisory  Committee. 
LeRoy  Walters.  Ph.D..  Chair.  Hu.man  Gene 
Therapy  Subcommittee 
March  1990 
. -PREFACE  : 

As  a result  of  recent  advances  in  medical 
science. researchers  believe  that  a gene  can 
be  transplanted  into  human  bemgs  who  suffer 
from  severe  diseases.  Such  gene  transplants 
may  alleviate  or  perhaps  even  cure  diseases 
for  which  no  adequate  treatment  now  exists. 
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The  possible  new  treatment  is  called 
human  gene  therapy  and  is  one  of  a series  of 
‘:emerging  genetic  techniques,  commonly 
called  genetic  engineering,  based  on  new 
knowledge  about  how  genes  work. 

It  is  expected  that  researchers  will  soon 
request  approval  for  a human  gene  therapy 
experiment.  Many  benefits  are  foreseen. 
However,  because  of  the  novelty  of  the  field, 
concerns  about  the  discriminatory  and 
eugenic  misuse  of  the  techniques,  and  the 
possible  effects  on  future  generations  from 
some  types  of  human  gene  therapy,  important 
ethical  questions  will  also  be  raised. 

This  brochure  is  intended  to  provide  basic 
information  for  the  general  public  about  the 
new  technique  and  its  significance.  It  was 
written  at  the  request  of  the  public 
representative  of  the  Human  Gene  Therapy 
Subcommittee.  Contributors  to  the  writing 
and  revision  of  this  document  are  listed  in 
part  S. 

Anne  Reed  Witherby,  Public  Representative 
CONTENTS 

PART  1— DISEASES  AND  THEIR 
TREATMENT 

A description,  in  lay  language,  of  the 
medical  facts  about  candidate  diseases, 
current  treatments,  and  the  new  possibility  of 
treating  certain  diseases  with  human  somatic 
(non-reproductive]  cell  gene  therapy. 

PART  2— GOVERNMENTAL  OVERSIGHT 
AND  PUBUC  PARTICIPATION 

Information  about  local  and  national 
oversight  public  involvement  and  a brief 
background  of  the  growing  interest  in  the 
subject  here  and  abroad. 

PART  2-NIH  TOINTS  TO  CONSIDER-  FOR 
GENETHERAPY 

Researchers 

- - A summary  of  the  pertinent  sections  in  the 
Points  to  Consider  document  written  by  the 
Human  Gene  Therapy  Subcommittee  as  a 
' guide  for  researchers  seeking  approval  for 
'tuman-gene'tiierapy  experiments.  ^ 
PART  4— SUGGESTIONS  FOR  FURTHER 
STUDY 

A list  of  some  U.S.  Government 
Publications,  recent  statements  by  religious 
organizations,  European  Government 
Reports,  and  a few  books  and  articles,  and  a 
videotape. 

PART  5— LIST  OF  CONTRIBUTORS 

PART  1— DISEASES  AND  THEIR 
TREATMENT 

The  human  body  is  made  up  of  about  fifty 
trillion  cells.  Inside  each  cell  is  information 
that  tells  the  cell  what  to  do  and  how  to 
work.  This  information  is  contained  in  genes, 
which  are  made  up  of  a chemical  called  DNA. 
Through  small  differences  in  the  structure  of 
the  DNA,  the  information  is  coded  and 
stored,  just  as  different  letters  combine  to  ' 
form  words  which  are  then  stored  in  books. 
All  the  many  activities  that  a cell  does  start 
with  reading  part  of  the  information  that  is 
‘ Stored  in  the  DNA  of  the  genes.  There  are 
approximately  one  hundred  thousand  genes 
in  each  cell  of  the  human  body.  Although  the 
genes  are  the  same  in  every  cell,  each  type  of 
cell  reads  only  certain  genes.  In  this  way  a 


muscle  cell,  for  instance,  looks  and  works 
differently  from  a skin  cell  or  a liver  cell. 

There  are  two  major  types  of  cells  in  the 
human  body,  somatic  (non-'reproductive)  cells 
and  germ  line  (reproductive)  cells.  Most  cells 
in  the  body  are  somatic.  Somatic  cells 
proride  all  the  body  structures  and  perform 
all  the  functions  e.xcept  for  passing  genetic 
information  on  to  the  next  generation.  Germ 
cells  include  eggs  in  women  and  sperm  in 
men.  The  genes  in  sperm  and  egg  cells  store 
information  that  will  go  to  the  next 
generation,  to  one's  children.  The  genetic 
information  in  somatic  cells  is  not  passed  on 
to  the  next  generation. 

If  the  DNA  information  of  a particular  gene 
contains  mistakes,  the  gene  may  not  function 
properly.  Sometimes  the  malfunction  will  not 
be  serious,  but  other  times  it  will  cause  a 
severe  genetic  disease.  Examples  of  some 
genetic  diseases  are  cystic  fibrosis,  sickle  cell 
anemia,  and  hemophilia.  Hemophilia,  for 
instance,  is  cuased  by  the  malfunctioning  of 
the  gene  that  makes  the  factor  that  causes 
blood  to  clot.  As  more  is  learned  about 
human  genetics,  it  is  becoming  clear  that 
diseases  such  as  diabetes,  cancer,  heart 
disease,  and  some  manic  depressive  illnesses 
also  result  in  part  from  faulty  DNA 
information. 

For  some  genetic  diseases,  there  are 
satisfactory  therapies  that  do  exist.  Drugs, 
blood  transfusions,  changes  in  diet,  or 
traiuplantation  of  body  organs  can  often  help 
to  compensate  for  the  incorrect  information 
from  the  malfunctioning  gene.  For  example, 
clotting  factor  can  be  administered  to 
patients  with  hemophilia. 

Human  gene  therapy  is  a possible 
alternative  approach  to  the  treatment  of  some 
genetic  diseases.  The  basic  idea  behind  gene 
therapy  is  to  iiuert  normal  genes  with  correct 
information  into  the  DNA  of  the  cells  that 
contain  malfunctioning  genes.  Adding  genes 
V this  way  is  called  gene  iiuertion.  The 
added  genetic  information  would  allow  these 
cells  to  function  properly  and  might  reduce  or 
' eliminate  the  sigru  or  symptoms  of  the 
disease.  For  example,  instead  of  repeatedly 
treating  a hemophiliac  with  clotting  factor, 
one  could  insert  the  correct  genetic 
information  into  his  cells  to  allow  those  cells 
to  make  their  own  clotting  factor. 

It  seems  likely  that  human  gene  therapy 
will  abo  be  used  to  combat  certain  diseases 
that  may  not  be  genetim  For  example, 
malignancies  are  usually  treated  with 
surgery,  radiation  and/or  chemotherapy.  For 
cancer  patients  who  are  not  helped  by  these 
therapies,  researchers  are  now  planning  to 
treat  the  patients'  disease  with  genetically- 
altered  white  blood  cells. 

Scientists  have  developed  methods  for 
inserting  genes  into  human  somatic  cells.  The 
techniquies  for  isolating  human  genes  and 
making  multiple  copies  of  them  in  the 
laboratory  are  well  established.  Now 
scientists  are  studying  how  to  insert  those 
genes  into  cells  and  how  to  make  those  genes 
work  properly  once  inside  the  cells.  One 
. method  for  inserting  genes  into  cells  is  to  link 
the  genes  with  a virus  that  has  been  crippled 
and  rendered  harmless.  As  part  of  the 
modification,  such  a virus,  sometimes  called 
a vector  or  vehicle,  has  been  deliberately 
altered  so  that  it  can  carry  genes  into  cells 


but  cannot  then  escape  to  infect  other  cells. 
After  the  cells  to  be  treated  have  been 
temporarily  removed  from  a patient’s  body, 
the  virus  or  vector  is  used  to  carry  the 
desired  gene  into  them.  The  final  step  will  be 
to  return  the  treated  cells,  which  now  contain 
the  correct  genetic  information,  to  the 
patient’s  body.  For  example,  bone  marrow, 
liver  cells,  or  white  blood  cells  could  be 
removed  from  the  body  of  a patient,  treated 
in  the  laboratory,  and  returned  to  the  patient. 

Whether  bone  marrow  cells  or  some  other 
tjTJe  of  human  cells  were  used;  the  added 
genes  would  be  inserted  only  into  somatic 
(non-reproductive)  cells  and  not  into  germ 
line  (prcductive)  cells.  Therefore,  newly 
inserted  genes  could  not  be  passed  to 
patients’  children.  The  therapy  would  be 
called  somatic  cell  gene  therapy  and  would 
not  attempt  to  affect  the  germ  line  cells, 
which  carry  genetic  information  to  the  next 
generation. 

’The  best  outcome  of  human  gene  therapy 
would  be  a single  treatment  that  would 
correct  enough  cells  to  provide  a permanent 
cure  for  the  patient’s  disease.  This  kind  of 
.complete  success  is  unlikely  in  the  beginning 
stages  of  human  gene  therapy  but  will  remain 
the  long-term  goal  of  research  scientists 
working  in  this  field. 

PART  2— GOVERNMENTAL  OVERSIGHT 
AND  PUBUC  PAR’nClPATION 
Oversight  of  government-funded 
experiments  involving  gene  therapy  for 
human  patients  occurs  at  both  the  local  and 
national  levels. 

At  the  local  level  facilities  at  which 
experiments  would  take  place  are  required  to 
have  two  types  of  committees.  First,  hospitab 
and  universities  involved  in  experiments  with 
human  subjects  are  required  to  have 
Institutional  Review  Boards  (IRB)  to  ensure 
that  the  research  complies  with  Department 
V of  Health  and  Human  Services  (DHHS) 
regulations  for  protection  of  human  subjects. 
Second,  experiments  that  involve  gene 
insertion  must  be  approved  in  advance  by  an 
Institutional  Biosafety  Committee  (IBC). 

These  local  review  boards  provide  an 
opportunity  for  the  general  public  to  become 
involved  in  the  decisions  made  about 
research  involving  gene  therapy  for  human 
patients.  The  DHHS  regulations  require  that 
at  least  one  nonscientist  serve  as  a member 
of  each  IRB.  Further,  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  encourage  research  facilities  to 
open  their  IBC  meetings  to  the  public. 

At  the  national  level  the  Director  of  the 
NIH  must  approve  each  human  gene  therapy 
proposal.  In  making  this  decision,  the 
Director  seeks  advice  from'  the  Recombinant 
DNA  Advisory  Committee  (RAC).  The  initial 
review  of  the  proposal  is  performed  by  the 
RAC's  Human  Gene  Therapy  Subcommittee, 
which  is  guided  by  the  Points  to  Consider  in 
...  'the  Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  into  the 
Genome  of  Human  Subjects,  discussed  later 
in  this  brochure. 

'.The  general  public  is  represented  on  the 
RAC  and  the  Human  Gene  Therapy 
Subcommittee,  as  well  as  on  the  local  review 
boards.  The  membership  of  the  RAC  (25 
— ' people),  and  of  the  Human  Gene  Therapy 
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Sohcommittp*  (IS  people),  includes  sdentiets, 
physidans,  lawyers,  ethicists.  and  ae'veral 
laypeople. 

The  NIU  Guidelines  tor  BatnuahinanlDNA 
.V  Molecules  require,  thstnodcenf  tnpptfng*  q| 
the  NIKRexujmbinant  DKiLAdvisary 
Cooimitlee  (RAC)  be  published  in  the  Federal 
Register  at  least  30  days  pnnr  to  the  meeting 
Federalrcgulations  requtfe.alleastliS.deya  . 
advance  notice  ofallatlier  meetings  through, 
the  Federal  Register  pobllcatroa  (e-g.. 
subcommittee  meetings).  All  meetings  ace  to 
be  open  to  the  press  and  the  public,  unless 
closed  in  accordance  with  5 DSC  5S2b. 

The  NIH  has  authority  only  over  certain 
federally  funded  research.  However,  many 
privare  companies  that  do  not  receive  federal 
support  voluntarily  aubmit  proposals  to  NIH 
for  review.  Ih  additibn,  the  Foodand  Drug 
Administration  (TOA),  which  has  iurisdiction 
over  (frug-and  biofogfcal  products  intended 
for  osE-  in  human  patients',  must  also  review 
and  approve  experiments  involving  gene 
therapy  for  human  patients,  whether  thp 
research  is  federally  funded  or  not 

Since  thetSTUs,  general  interest  in  human 
gene  therapy  has  increased  both  here  and 
abmadh  dong  with  awareness  of  the.  need  for 
oversi^t  and  teguhitfun.  In  this  country,  in 
1974.  the  Secretary.  DeparOnent  of  Health, 
Education,  and  Welfare  (now  the  DHHS), 
chartered  the  Recombinant  DMA  Advisory 
Committee  (RAC)  to.  develop- 
recommendatioia  foe  the  cegulatiooof 
recombinanl  DMA  seaeaccln.  The  Guidelines, 
foe  Research  Involving  Recombinant  DNA 
Molecules  were  published  in  19r6,In-.1978, 
the  Guidelines  were  revised,  relaxing  many 
of  the  requirements  forrecombinaotDNA 
expeciments. 

In.  1980,  at  the  urging  o£  the  three  major 
religious  groups  in.  this  country,  the  Prudent 
requested  that  rt>P-Prp<ifipnt*m.  f!nfnmi]t<if»ti. 
for  the  Stuffy  Pi-nhlpma-in 

and  Biomedical  and  Behavioral  Research, 
-examrnethe  topjc-ofhuman. genetic  ■ 
pnginppriTig  In  Hoveicber  1982, One o£  the 
Commissioiz's  eleven  reporta.  Splicing  t 
-The  Soczai  and  Ethical.liaaues  of  Genetic  ...  . 
-'Engineering  wiOlBuinaQ.'Beings.'was 
submitted  to  the  President  and  Confess.  A 
subcommittee  of  the  United  States  House  of 
Representativas  held  three  days  of  hearings 
on  the  report,  Cnngr«»««->iriat-  interest  alao 
resulted  in  e 1984  baekgioaod  paper  entitled^ 
Human  Gene  Therapy,  produced  by  the 
Office  of  Technology  Aaaes«aieat.Ia 
response  to  one  recommendatioa  of  the 
President’s  Commissioc,  the  NIH 
Recombinant  DNA  Advisory  Committee 
fonned  a working  groop.  in.  1584,  to  specialize 
in  human  gene  therapy. This  is  now  the 
Human  Gene  Therapy  .‘tiiyvTomimttjp  In.  iggg. 
the  White  House  Office  of  Science  and 
Technology  Policy  created  the  Biotechnobgy 
Science  Coordinating  Committee  (BSCC).  The 
Committee  includes  federal  oEEciels 
representing  the  Nadonal  Institutes  of  Health, 
the  Envirocmeelal.  Protection  Agency,  the 
U.S- Department  of  Agnculture.  the  Foodand 
Drug  Administration,  and  the  Nadonal 
Science  Foundation.  The  6SCC  provides  • - 
-forum  for  discussion  of  biotechxiology  issues  . 
and  an  opportunity  to  make 
recommendations  on  the  federal  rogslation  of 
hictechnoloQ'. 


Legislative  inCerest  continues  to  be 
expressed  through  activities  of  tbe- 
Subcomisittee  on  Science.  Research  and 
Technology  of  the  House  Committee  on. 
Science  and  Technology  and  theOflice  of 
Technology  Asaesament.  In  1986,  a 
Congressional.  Biomadical  Ethics  Board  was 
formed  to  oversee,  research,  and 
developmentsingenetic  engineenng.  This 
Board  is  composed  of  six  Senators  and  six 
Representatives, 

International  interest  ns  huinaa  gene 
therapy  has  resulted  in  a number  ^ reports 
and  recommendations  submitted  by  foreign 
government  committees.  Foe  exam^e,  in 
1987,  the  Parliamentary  Assembly  of  the 
Council  of  Europe  issued  a statement 
including  proposals,  for  oversight  and 
recommendations  for  certain  restrictibna  on 
human  genetic  engineering.  (Other  reports 
and  statements  are.  listed  at  the  and  of  tiiia 
brochnre  under  Suggestions  for  Further 

Study4 

In  summary,  research,  on  human  gene 
therapy  is  being  monitored  at  both  the  Local 
and  national  levels,  here  and  abroad. 
Members  of  the  general  public  are 
represented  and  are  encouraged  to. 
participate  in  the  public  dbeussinn  of  this 
new  area  of  biomedical  research..  . 

PART  3— NIH  ■PfMNTSTQ  CONSIDER’  FOR 
GENEIHERAPY  RESEARCHERS 

In  anticipation  of  the&strequesf  to 
perform  a human  gene  therapy  experiment 
the  Human  Gene Therapy  Subcommittee- 
prepared  a document  c^ed  Points  to 
Consider  m the  Design  and  Sabmisaron'  of 
Protocols  for  the  Transfer  oTRecomhinant 
-DNA  into  the  Genome  of  Human  Subjects. 
’This  dacumenf  was  approvedby  the  NIH 
Reesmbinanf  DNA  Advraery  GbmimCtee  and 
the  Dfrector  eftha  NIH  in  1S88.  ThePbuits- to 
Consider  document  prsviifes  guidance  to 
physidana  and  sdentistawhoan  ptannihg  to 
submit  proposals  to  the  NIH  forgene  therapy 
* treatment  of  patients.  It  dasodies' the 
conaideratwins  that  have  been  kfenCified  in 
the  studies  and  hearings  mentioned 
ptevionafy- as  the  most  important  nr  ^ 

evalnating  this  new- mode  of  treatment. 

In  the  Points  tn  Consider,  researchers  are 
asked: 

What  diseased?  you  intend  to- treat  with 
gene  tfaerapyt 

Why  dn  you  consider  this  disease  tnbean 
appropriate  candidate:  for  traatnent  with,  this 
new  method? 

Ea  answering  these  questions,  the 
researdier  wul  dbeuss  the  setiiouancss  of  the 
disease,  any  altereative  therapiesvand-  the 
possible  advantages  of  gene  therapy  for  at 
least  some  patients. 

Another  part  of  the  ’Points  to  Consider’ 
asks: 

What  laboratory  studies  have  been  done, 
with  cells  and  live  animals,  that  make 
researchers  hopeful  that  gene  therapy  will 
help  patients  rather  than  harming  them? 

Kcue  the  researcher  will  provide  the  results 
of  studies  peiformed  in  hisjher  laboratory  or 
in  other  iaboratscies  around  the  world. 
Especially  important  wQl  be  studies 
’ demonstrating  that  gene  therapy  does  not 
harm  labocatocy  animals  and  in  fact 
demonstrates  that  the  desired  biological 
effects  occor. 


Even  if  the  precediag  questions  ate 
satisfactorily  ansMrered.  important  questions 
about  the  proposed  use  of  genetherapy  in 
patients  will  remain.  ’Ehe  ’Taintrto 
Consider”  aslc  the  hdinwmgfmzr  questions: 

What  are  the  probahle  benehts  and  harms 
of  the  propcsed  rieatment,  both  to  the  patient 
and  to  otfares? 

' If  there  are  several  patients  who  need  gene 
therapy  bur  only  one  of  (hem  can  be  treated 
initially,  how-  wiU.  selection  be  made  in  * way 
that  treats  all  patients  fan-fy? 

How  will  patients— or.  in  the  case  of  ysung 
children,  the  parents  of  patients — ba- properfy 
biformed  about  the  possibfe  benefits  and 
risks  of  gene  therapj'? 

What  steps  will  be  taken  to  protect  the 
privacy  of  the  patient  and  the  patient’s 
family,  while  at  the  same  time  mfucmlug  the 
public-  about  the  results  of  gene  tfieiapy?.'  hr 
the  bitrodnction  to  the  “Points  to  Consider:"' 
reference  is  made  to  two  possible 
undesirable  or  unintentional  consequences  of 
somatic  cell  gene  therapy.  TransmisrioRof 
altered  genes  to  a patient's  oBspring,  and 
viral  infection  of  persons  who  come  m 
contact  with  the  patient  The  Sobcommiltee 
requesb  that  reseuce&etaide  sen  be  what 
actions,  will  be  taken  to  prevent  either  event 
from  on:.ii  r ling, 

The-  Points  to-  Consider  acknowledge»  the 
public  concerts  aboot  soma  aspects- oC  buoiaa 
gene  thsrapy,h  isadscTstecDgintinn.of  the- 
social  concenr  that  surrounds:  the  general 
discussion  of  human  gene  therapy,  the 
(Subcommillee)  will  conChue  to  consider  the 
possible  long-range  effects  of  applying 
knowledge  gained  from  these  and  related 
experimenb.'  For  the  moment,  the 
Subcommittee' agrees  with  the  concTusioirih 
the  Office  of  Technology  Assessmeat'r  report 
Human  Gene  Therapy  that: 

Gvic,  religious,  sdentiffc,  and  medical 
groups  have  all  accepted,  in  prindpte;,  the 
appropriateness  of  gene  therapy  of  somatic 
cells  in  humans  for  speciBc  genetic  dUeases. 
Somstic  cell  gene  therapy  is  seeir  as  an 
extension  of  present  methods  of  theraiiy  that 
might  be  preferable  to  other  tedmologies: 

• While  the  RAC  and  its  Subcotrunittee 
believe  that  gene  therapy  fer  non- 
tepraductive,  or  somatic,  cells  holds  promise 
for  patients  suffering  from  certain  genetic  and 
other  diseases,  they  will  seek  to  ensure  (list 
patients  are  not  subjected  to  unreasonable 
risk  of  harm,  excessive  discomfort  or 
unwanted  invasion  of  privacy  and  that  they 
will  receive  special  cate,  monitoring,  and 
consideration.  The  pubDc  will  be  informed 
about  every'  step  that  is  taken  with  this  new 
teefaruque. 

PART  4— SUGGESTIONS  FOR  FURTHER 
STUDY 

There  ace  several  helpful  books,  articles, 
mA  m videotape  on-  the  subject  of  gene 
therapy.  The  following  is  a selection,  of 
materials  oriented  toward  the-  lay  reader. 

-READING  MATERIAL 

UE.  National  Institute*  of  Health. 
Recomhinanl  DNA  Advsioty  Committee. 
Point*  to  Consider  in  the  Design-  and 
Submission  of  Protocola  for  the  Transfer  of 
fi^/-QfTiViinnnf  DNA  into  the  Genome  of 

Human  Subjects.  Available  fronv  the  Offices 
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Recambinant  DNA  Activities,  National* 
Institutes  of  Health.  Building^Sl.  room  4£ll. 
£ethesda3'Iaryland  20SSZ. 

' Guidelines  for  Research  Involving  -m 

Recombinant  DNA  Molecules.  NIH,  1986. 
Available  from  the  Office  of  Recombinant 
DNA  Activities.  National  Institutes  of  Health. 
Building  31.  room  4B11.  Bethesda.  Maryland 
.20892. 

W.  French  Anderson,  Prospects  for  Human 
Gene  Therapy  in  the  Bom  and  Unborn 
Patient,  Clincal  Obstetrics  and  Gynecology, 
29(3):  586-594;  September  1986. 

W.  French  Anderson  and  John  C Retcher. 
Gene  Therapy  in  Human  Beings:  V/hen  Is  II 
Ethical  to  Begin?  New  England  Joamal  of- 
Medicine  202  (22):  1292-1297;  November  27, 
1980. 

Council  of  Europe.  Parliamentary 
Assembly.  Recommendation  934  (1962)  on 
Genetic  Engineering,  adopted  by  the 
Assembly  January  26. 1982. 

Institute  of  Medidne.  National  Academy  of 
Sdences,  and  Eve  K.  Nichols.  Human  Gene 
Therapy  (Cambridge.  Mass.:  Harvard 
University  Press.  1988). 

Jeff  Lyon  and  Peter  Gomer.AlteredFates — 
The  Promise  of  Gene  Therapy  (Chicago.  IL: 
Chicago  Tribune  Company,  1988).  Available 
from  the  Office  of  Recombinant  DNA 
Activities.  National  Institutes- of  Health, 
building  31.  room  4B11,  Bethesda.  Maryland 
20892. 

Amo  G.  Motulsky,  Impact  of  Genetic 
Manipulation  on  Sodety  and  Medicine. 

Science  219  (4SS1J;  135-140;  January  14. 1983, 

National  Coundl  of  the  Churches  of  Chnst 
in  the  United  States  of  America.  Genetic 
Sdence  for  Human  Benefit.  Adopted  by  the 
Governing  Board.  May  1986.  Available  from 
the  Office  of  the  General  Secretary.  National 
Coundl  of  Churches,  475  Riverside  Drive, 
room  880,  New  York.  NY  10115. 

Maya  Pines,  The  New  Human  Genetics; 
Human  Gene  Splicing  Helps  Researchers  ' ' ' 
Fight  Inherited  Disease  (Bethesda.  MD: 
National  Institute  of  General  Medical 
Sdences.  September  1984).  Available  from 
the  National  Institute  of  General  Medical 
Sdences.  National  Institutes  of  Health, 
building  31.  room  4A52.  Bethesda.  Maryland 
20892. 

Jeremy  Rifkin.  in  collaboration  with 
Nicanor  Perlas,  Algcny  (New  York.  Viking, 
1983). 

US..  President's  Commission  for  the  Study 
of  Ethical  Problems  in  Medicine  end 
Biomedical  and  Behavioral  Research.  Splidng 
I Life:  A Report  on  the  Sodal  and  Ethical 
I Issues  of  Genetic  Engineering  with  Human 
Beings  (Washington.  DC'  US.  Government 
I Printing  Office.  November  1982).  Available 
I from  the  US.  GoN*emment  Printing  Office. 

Superintendent  of  Documents.  Washington, 
j DC  2£M02. 

I U.S.,  Congress,  Office  of  Technology 
I Assessment,  Human  Gene  Therapy, 
j Background  Paper  (Washington.  DC:  OTA, 

' December  1984).  Available  from  the  US. 
Government  Printing  Office.  Superintendent 
of  Documents.  Washington.  DC  20402. 

US.,  Congress,'  Office  of  Technology 
Assessment  Background  Paper.  Public 
I Perceptions  of  Biotechnology  (Washington, 
j DC  OTA.  May  1987).  Chapter  8.  Available 
from  the  US.  Government  Printing  Office. 


Superintendent  of  Documents.  Washington. 

DC  20402. 

LeRoy  Walters,  The  Ethics  of  Human  Gene 
^^Therapy.  Nature  320  (6059):  225-227;  March 
20. 1986. 

Worid  Coundl  of  Churches,  Working 
Committee  on  Church  and  Sodety, 

. Manipulating  Life:  Ethical  Issues  in  Genetic 
Engineering.  Geneva:  Church  and  Society. 
World  Coundl  of  Churches,  1982. 

World  Medical  Assodation.  Statement  on 
Genetic  Counseling  and  Genetic  Engineering. 
39th  World  Medical  Assembly.  Madrid, 

Spain.  October  1987. 

AUDIOVISUAL  RESOURCE 

The  Genetic  Gamble,  a NOVA  Program 
first  aired  on  the  Public  Broadcasting  System 
in  1985.  Available  as  a videotape  from 
Coronet-MTI  Film  and  Video.  108  Wilmot 
Road.  Deerfield.  IL  60015,  phone:  (300)  621- 
2131.  Rental  cost  S99;  purchase  price:  S350. 
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Anderson.  W.  Frendu  MJ)..  Laboratory  of 
Molecular  Hematology.  National  Heart 
tjing  & Blood  Institute 
Areen.  Judith,  J.D_*  Dean.  Georgetown 
University  Law  Center 

Axel,  Richard.  M.D..  Howard  Hughes  Medical 
Institute.  Columbia  University 
Brewer.  Michael  F„  J JX.  Govenunent 
Relations.  Dun  and  Bradstreet  Corporation 
Capron.  Alexander.  H-R  , The  Law  Center, 
University  of  Southern  California 
Childress,  James  F„  PhD..  Department  of 
Religious  Studies,  University  of  Virginia 
Epstein.  Charles  J..  MD..  Department  of 
Pediatrics,  University  of  California,  San 
Francisco 

Erickson.  Robert  P„  MD..  Division  of 
■;  ^Pediatric  Genetics,  University  of  Michigan  - 
Medical  Center 

. Gorovitz.  Samuel  PhD..  Dean  of  Arts  and 
. Sciences.  Syracuse  University 
Gottesman.  Susan  1C,  PhD..  Laboratory  of 
Molecular  Biology,  National  Caiu:er 
Institute 

Grobstein.  Clifford.  PhD..  Department  of 
Science,  Technology.  & Public  Affairs. 
University  of  California.  San  Diego 
Kelley.  William  N..  MD..  Department  of 
Internal  Medicine,  University  of  Michigan 
Medical  Center 

Mahoney.  Maurice  )„  MD.,*  Department  of 
1 Human  Genetics;  Yale  University 
' Mclvor.  R.  Scott,  PhD.,  Institute  of  Human 
Genetics.  University  of  Minnesota 
Mitchell.  Robert  E„  ULB.  (Ex-officio), 

, Attorney  at  Law,  Norwalk,  California 
-Motulsky,  Amo  G..  MD„  Department  of 
Medicine,  University  of  Washington 
Mulligan,  Richard  C,  PhD..  Whitehead 
Institute  for  Biomedical  Research. 
.Massachusetts  Institute  of  Technology  - . 
. Murray.  Robert  F,  M.D.,  Division  of  Medical 
Genetics.  Howard  University 
. Neiman,  Paul  E..  MD.,  Associate  Director  for 
Basic  Sciences,  Fred  Hutchinson  Cancer 
Research  Center 


* Member.  Public  information  Braebure  Working 
Croup 


Parkman.  Robertson.  MD..  Division  of 
Research  Immunology — Bone  Marrow 
Transplantation.  Childrens  Hospital  of  Los 
Angeles 

Rich.  Robert  F,  PhD..  Institute  of 
Governmental  and  Public.  Affairs, 

-University  of  Illinois 
Varmus.  Harold-  MD_  Department  of 
Microbiology'.  University  of  California.  San 
Francisco 

Walters,  LeRoy.  PhD,*  Center  for  Bioethics, 
Kennedy  Institute  of  Ethics.  Georgetown 
University 

Witherby.  Anne  R,  B.A,**  2 Commonwealth 
Avenue,  Boston.  Massachusetts 
I accept  this  dooiment  as  education 
material  on  human  gene  therapy  that 
will  be  distributed  by  NIH. 

C.  Proposal  to  Amend  Appendix  H of 
the  NIH  Guidelines. 

*rhe  Federal  Register  of  June  24. 1988 
(53  FR  23775],  contained  a proposal  by 
the  Postal  Service  to  ban  the  shipment 
of  all  etiologic  agents,  or  materials  * 
believed  to  contain  etiologic  agents,  as 
defined  by  the  Department  of 
Transportation  and  the  Department  of 
Health  and  Human  Services  regulations. 
Under  Appendix  K of  the  current  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  of  May  7, 
1986  (52  FR  16976),  this  ban  could  apply 
to  all  shipments  of  recombinant 
molecules  contained  within,  an  organism 
or  virus,  regardless  of  whether  they  are 
potentially  hazardous  to  human  health 
Such  a ban  could  affect  the  terms  and 
conditions  imder  which  commercial 
shippers  would  transport  recombinant 
•DNA  products.  The  RAC  recognized  the 
potential  significance  of  this  issue  and 
referred  it  to  the  Definitions 
Subcommittee  of  the  RAC,  which  met  on 
December  5, 1988,  and  developed  the 
following  proposab 
A Proposed  Replacement  of  Appendix  H. 

Preamble: 

Recombinant  DNA  molecules  contained  in 
an  organism  or  in  a viral  genome  shall  be 
shipped  under  the  appropnate  requirements 
of  the  U.S.  Public  Health  Service  (42  CIR, 
part  72),  U.S.  Department  of  Agriculture  (9 
CFR.  subchapters  D&E;  7 CFR,  part  340)  and/ 
. or  the  U5.  Department  of  Transportation  (49 
CFR.  part  173).  For  purposes  of  these 
Guidelines  the  followng  recombinant  DNA 
molecules  contained  in  aruorganism  or  in  a 
viral  genome  shall  be  shipped  as  etiologic 
agentsr(l)  Those  listed  as  Class  2, 3,  or  4 
agents  in  Appendix  D:  and/or  (2)  those 
..  \ contained  in  reference  G-III-2*i  and/or  (3) 

' those  regulated  as  animal  or  plant  pathogens 
or  pests  under  titles  7 and  9 CFR;  or  (4)  host 
organisms  containing  recombinant  DNA 
derived  from  those  organisms  or  viral 
genomes. 


••.Chair.  Public  Information  Brochure  Working 
Croup 


Recombinant  DNA  Research,  Volume  14 


[43] 


7442  * 


Federal  Register  / Vol.  55.  No.  41  / Thursday,  March  1.  1990  / Notices' 


Appendix  H-t 

An  illustration  of  one  method  of  packaging 
and  labeling  of  recombinant  DNA-containing 
anicroorganisms  and  viral  genomes  defined  as 
etiologic  agents  in  the  Preamble  is  shown  in 
Figures  1.  2.  and  3.  Additional  information  on 
packaging  and  shipping  is  given  in  the 
Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
.s  Recombinant  DNA  Research,  available  from  . 
the  Office  of  Recombinant  DNA  Activities 
and  in  the  publication  Biosafety  in 
Microbiological  and  Biomedical 
Laboratories.* 

Appendix  H-II — ^Footnote  and  References  of 
Appendix  H. 

B.  Proposed  Replacement  of  the  Illustration  in 
Appendix  H. 

The  heading  changes  and  the  replacement 
paragraph  were  written  by  NIH  stafi  on 
December  12. 1988,  to  reflect  the  intent  of  the 
Detinitiona  Subcommittee  of  the  RAC. 

The  replacement  paragraph  would  read: 

Figtires  1. 2,  and  3 depict  one  method  for 
the  packaging  and  labeling  of  those 
recombinant  DNA-containing  organisms  and  . 
viral  genomes  defined  as  etiologic  agents  in 
the  Preamble  of  Appendix  H.  The  key 
features  are  identihed  in  Figure  1.  It  is  the 
responsibility  of  the  shipper  to  comply  with 
the  applicable  requirements  of  42  CFR  part  72 
and  49  CFR  part  173  when  shipping  biological 
mater-els  or  etiologic  agents.  It  is 

ended  that  aU  organisms  containing 
recombinant  molecules,  which  are  exempt 
and/or  Class  1 agents,  should  be  shipped  in 
secure,  leak-proof  containers. 

' (See  illustration  in  Federal  Register  of 
December  30. 1988  (53  FR  33266)). 

The  proposal  was  published  for 
comment  in  the  Federal  Register  of 
December  30. 1988  (53  ER  53262). 
vAfter .considering  this  proposal  at  the 
January  30. 1989,  meeting,  the  RAC 
members  agreed  that  it  solved  90 
b .jjercenLof  .the  difficulties  posed  by  the  . ^ 
- original  version,  but  that  additional 
work  was  needed. 

The  Definitions  Subcommittee  met  on 
July  12, 1989,  and  adopted  the  following 
motion: 

To  recommend  to  the  Recombinant  DNA 
Advisory  Committee  consideration  and 
adoption  of  the  following  amendment  to 
Appendix  H of  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules: 

Appendix  H is  to  be  replaced  as  follows: 
Appendix  H — Shipment 

Recombinant  DNA  molecules  contained  in 
an  organism  or  in  a viral  genome  shall  be 
shipped  under  the  applicable  regulations  of 
the  U.S.  Postal  Service;  the  U.S.  Public  Health 
. Service  (42  CFR  part  72);  the  U3.  Department 


* "Biosafety  in  Microbial  and  Biomedical 
-''rLaboratoriea.  2nd  Edition.  (May  1983).  US. 

' DeparUnenl  of  Health  and  Human  Services.  Centers 
for  Disease  Control  Atlanta.'Ceorgia  30333.  and 
National  Institutes  of  Health.  Bethesda.  Maryland 
20892." 


of  Agriculture  (9  CFR  subchapters  D and  E;  7 
CFR  part  340);  and/or  the  U.S.  Department  of 
Transportation  (49  CFR  parts  171-179). 

For  purposes  of  the  NIH  Guidelines: 

Host  organisms  or  viruses  will  be  defined 
as  etiologic  agents  regardless  of  whether  or 
not  they  contain  recombinant  DNA  if  they  are 
regulated  as  human  pathogens  by  the  U.S. 
Public  Health  Service  (42  CFR  part  72)  or  as 
-animal  pathogens  or  plant  pests  under  the 
Animal  and  Plant  Health  l^pection  Service  " 
(APHIS),  U.S.  Department  of  Agriculture 
(titles  9 and  7 CFR.  respectively). 

Additionally,  host  organisms  and  viruses 
will  be  defined  as  etiologic  agents  if  they 
contain  recombinant  DNA  when; 

A the  recombinant  DNA  includes  the 
complete  genome  of  a host  organism  or  virus 
regulated  as  a human  or  animal  pathogen  or  a 
plant  pest  or 

B.  the  recombinant  DNA  codes  for  a toxin 
or  other  factor  directly  involved  in  eliciting 
human,  animal  or  plant  disease  or  inhibiting 
plant  growth  and  is  carried  on  an  expression 
vector  or  within  the  host  chromosome  and/or 
when  the  host  organism  contains  a 
conjugation  proficient  plasmid  or  a 
generalized  transducing  phage;  or 

C the  recombinant  DNA  comes  from  a host 
organism  or  virus  regulated  as  a human  or 
animal  pathogen  or  as  a plant  pest  and  has 
not  been  aequately  characterized  to 
demonstrate  that  it  does  not  code  for  a factor 
involved  in  eliciting  human,  animal  or  plant 
disease. 

Appendix  H-1 — Footnotes  and  References  of 
Appendix  H. 

- For  further  infonnation  on  shipping 
etiologic  agents,  please  contact  (1)  Centers 
for  Disease  Control  ATTN:  Biohazards 
Control  Office.  1600  Clifton  Road.  Atlanta. 
Georgia  30333,  (404)  639-3883.  FTS  236-3883; 
(2)  Department  of  Transportation.  ATTN: 
Office  of  Hazardous  Materials 
Transportation.  400  7th  Street  SW„ 
Washington.  DC  20590.  (202)  366-4545:  or  (3) 
Department  of  Agriculture.  ATTN:  Animal  & 
Plant  Health  Inspection  Service.  6505  Belcrest 
" Road.  Hyattsville.  Maryland  20782,  (301)  436- 
7885  for  Animal  Pathogens,  (301)  436-7612  for 
Plant  Pests. 

The  proposal  was  published  for 
comment  in  the  Federal  Register  of 
September  1, 1989  (54  FR  36698). 

The  RAC  considered  this  proposal  at 
the  October  6, 1989,  meeting. 

The  RAC  voted  to  adopt  the  following 
revision  of  Appendix  H to  the  NIH 
Guidelines  by  a vote  of  15  in  favor,  none 
opposed,  and  no  abstentions: 

Appendix  H — Shipment 
> Recombinant  DNA  molecules  contained  in 
an  organism  or  in  a viral  genome  shall  be 
shipped  under  the  applicable  regulations  of 
the  U.S.  Postal  Service  (39  CFR  part  ID);  the 
.4  U.S.  Public  Health  Service  (42  CTR  part  72); 
the  U.S.  Department  of  Agrioilture  (9  CFR 
subchapters  D and  E;  7 CFR  part  340);  and/ or 
the  U.S.  Department  of  Transportatipn  (49 
CFR  parts  171-179). 

For  purposes  of  the  NIH  Guidelines: 

Host  organisms  or  viruses  will  be  shipped 
as  etiologic  agents  regardless  of  whether  or 


not  they  contain  recombinant  DNA  if  they  are 
regulated  as  human  pathogens  by  the  U.S. 
Public  Health  Service  (42  CFR  part  72)  or  as 
animal  pathogens  or  plant  pests  imder  the 
Animal  and  Plant  Health  Inspection  Service 
(APHIS),  U.S.  Department  of  Agriculture 
(titles  9 and  7 CFR,  respectively). 

Additionally,  host  organisms  and  viruses 
%vill  be  shipped  as  etiologic  agents  if  they 
contain  recombinant  DNA  when: 

A the  recombinant  DNA  includes  the 
complete  genome  of  a host  organism  or  virus 
regulated  as  a human  or  animal  pathogen  or  a 
plant  pest  or 

B.  the  recombinant  DNA  codes  for  a toxin 
or  other  factor  directly  involved  in  eliciting 
human,  animal  or  plant  disease  or  inhibiting 
plant  growth  and  is  carried  on  an  expression 
vector  or  within  the  host  chromosome  and/or 
when  the  host  organism  contains  a 
conjugation  proficient  plasmid  or  a 
generalized  transducing  phage;  or 
C the  recombinant  DNA  comes  from  a host 
organism  or  virus  regulated  as  a human  or 
animal  pathogen  or  as  a plant  pest  and  has 
not  been  adequately  characterized  to 
demonstrate  that  it  does  not  code  for  a factor 
involved  in  eliciting  human,  animal  or  plant 
disease. 

_ Appendix  H-1 — Footnotes  and  References 
of  Appendix  H. 

For  further  information  on  shipping 
etiologic  agents,  please  contact:  (1)  Centers 
for  Disease  Control.  ATTN:  Biohazards 
Control  Office.  1600  Clifton  Road.  Atlanta. 
Georgia  30333,  (404)  639-3883.  FTS  236-3883: 

(2)  Department  of  Transportation.  ATTN: 
Office  of  Hazardous  Materials 
Transportation.  400  7th  Street,  SW„ 
Washington,  DC  20390,  (202)  366-4545:  or  (3) 
Department  of  Agriculture,  ATTN:  Animal  & 
Plant  Health  Inspection  Service.  6505  Belcrest 
Road.  Hyattsville.  Marj'land  20782.  (301)  436- 
7885  for  Anrmai  Pathogens,  (301)  436-7612  for 
. Plant  Pests. 

I accept  this  recommendation  and 
. Appendix  H has  been  modified  • 

- accordingly. 

D.  Proposed  Amendment  of  Appendix  A, 
Sublist  A,  and  Appendix  B-I-^1  of  the 
NIH  Guidelines  Regarding  Klebsiella 
oxytoca. 

In  a letter  dated  August  3. 1989.  Dr. 
Rogers  Yocum,  Director,  Biochemical 
Products  and  Processes.  Biotechnica 
International,  Cambridge, 
Massachusetts,  requests  that  certain 
experiments  involving  all  strains 
derived  from  Klebsiella  oxytoca  strain 
M5al  be  given  exempt  or  BLl  status 
imder  the  NIH  Guidelines. 

In  his  August  3. 1989.  letter.  Dr.  Yocum 
states: 

, . ..  3ioTechnica  International.  Inc.  would  like 
to  request  that  certain  experiments  involving 
all  strains  derived  from  Klebsiella  oxytoca 
•train  M5al  be  given  exempt  or  BLl  status  in 
the  NIH  Guidelines  for  Recombinant  DNA 
Research.  We  believe  that  K oxi'toca  M5al 
has  had  a long  history  of  safe  use  in  many 
laboratories  and  that  BLl  contaiomeht  should 
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be  more  than  adequate.  Self  cloning 
experiments  and  experiments  involving  DNA 
clones  isolated  from  non-pa thogenic 
organisms  or  dones  that  are  known  not  to 
iurrade  prodoction  of  toxic  materials  and 
transformed  into  M5al  should  be  as  harmless  . 
as  experiments  that  utilize  the  non- 
recombinant strain.  Below  we  will  document 
what  we  know  of  the  history  and  the  nature 
of  JC  oxytaca  M5al.  which  we  shall  call 
“MSal"  from  here  on. 

The  earliest  reference  we  know  for  MSal  is 
a 1946  paper  on  butanediol  fermentation 
(Freeman  (1946],  The  fermentation  of  sucrose 
by  Aerobacter  asrogenes,  Chemical 
Abstracts  in  Biochemistry  41: 389-398].  MSal 
was  isolated  in  the  1930's  by  Or.  Elizabeth 
McCoy  at  the  University  of  Wisconsin 
(Winston  Brill,  personal  communication].  The 
strain  was  originally  dassified  as  Aerobacter 
aerogenes,  (Wilson  (1356].  Nitrogen  Gxation 
in  Aerobacter  aerogenes,  in  Biochemistry  of 
Nitrogen.  AX  Vitanen  Homage  Volume.  Ann. 
Acad.  Scientarium.  Fennicae  Ser.  AH  60. 139- 
150;  Mahl  et  aL  (1985]  Nitrogen  fixation  by 
members  of  the  tribe  Klebsiella.  J.  BacL  89: 
1481-1437].  The  strain  was  distributed  to 
various  workers  interested  in.&ee  living 
nitrogen  fixing  bacteria  in  the  1340‘s  by  Dr. 

M.J.  Johnson  of  the  University  of  Wisconsin 
and  in  the  1960's  by  Dr.  Perry  Wilson  also  of 
the  University  of  Wisconsin.  In  1965  the 
strain  was  reclassified  as  Klebsiella 
pneumoniae  by  the  CDC  (CDC  t?2S51-63]. 
MSal  was  once  again  redassified  in  1977  to 
K oxytaca  (CDC  Publication  78-8358].  The 
primary  taxonomic  difference  between  K 
oxytaca  and  K pnecmania  is  that  K oxytaca 
produces  indole  while  K pneumoniae  does 
not.  We  have  tested  M5al  for  indole 
production  and  have  confirmed  that  MSal 
does  produce  indole  &om  tryptophan.  In 
general  K oxytaca  is  found  in  the  intestines 
of  humans  and  animals,  and  in  “botantical  -■ 
and  aquatic  environments"  {Eergey's  Manual 
of  Systematic  Bacteriology  (1383],  Sneath, 
ed.  Williams  and  Willuns,  Baltimore).  Thus 
K oxytaca  appears  to  be  ubiquitous.  Wil  j- 
type  MSal  is  resistant  to  low  levels  of 
ampidllin’fnp  to  100  ^gTinlbutitis  sensitrve 
to  higher  levels  of  ampidllin  and  usual 
experimental  levels  of  kanamydn. 
tetracycline,  cephalosporins  and 
chloramphenicol. 

Interest  in  MSal  expanded  in  1971 
(Streicher  et  al  (1971),  Transduction  of 
nitrogen  fixation  genes  in  Klebsiella 
pneumoniae  DNAs  63;  1174-1177).  MSal  was 
one  of  two  strains  of  K pneumoniae  that  was 
shown  to  be  sensitive  to  bacteriophage  Pi  out 
of  a total  of  27  strains  tested.  The  significance 
of  Pi  sensitivity  was  that  Pi  is  routinely  used 
for  generalized  transduction  in  £ coll,  an 
extremely  useful  genetic  technique.  The 
ability  to  transduce  mutations  among  strains 
of  K pneumoniae  would  greatly  accelerate 
study  of  the  genes  involved  in  nitrogen 
fixation.  Thus  MSal  became  the  strain  of 
choice  for  studying  the  genetics  of  nitrogen 
fixation  in  at  least  four  different  labsrRay 
Valentine.  University  of  California,  Berkeley: 
Winston  Brill  University  of  Wisconsin;  Ray 
Oixon.-Su3sex;  Ethan  Signer  and  Fred 
Ausubel  MIT.  The  MIT  lab  renamed  MSal  as 
“KPl,"  which  reflects  Its  seminal  position  in 
their  strain  collection.  The  MIT  group  then 


discovered  that  MSal  would  support  growth 
of  the  lambdoid  caliphage  424  and  that  MSal 
had  a DNA  restriction  system  that  prevented 
efficient  transfer  of  DNA  from  E.  coli  to 
MSal.  They  subsequently  isolated  a 
' restrictionless  mutant  of  MSal.  called 
KP5022,  which  became  the  parent  of  many 
other  derivatives  (Streicher  et  al  (1974). 
Regulation  of  Nitrogen  Fixation  in  Klebsiella 
pneumoniae,  J.  Bact  120: 815-821). 

MSal  was  then  shown  to  be  "non- 
capsulated," a trait  that  is  common  with  Z. 
coli  K-12,  and  which  may  account  for  the 
reduced  pathogenicity'  of  £ ccli  K-12 
(Shanmugam  el  al  (1974]  Bioch.  Biophys. 

Acta  338;  545-533).  In  fact  it  was  probably  the 
non-capsulated  nature  of  MSal  that  made  it 
more  susceptible  than  other  Klebsiella 
strains  to  phages  of  Pi  and  424. 

Winston  Briirs  group  showed  that 
bacteriophage  Mu  could  infect  MSal.  The 
group  then  used  variants  of  Mu  to  mutagenize 
and  construct  fusions  of  njfger.es  to  £ call 
lacZ.  They  rer.amed  MSal  as  UN,'  and 
generated  many  hundreds  of  derivatives, 
such  as  UN1290,  which  contains  the  recAS8 
allele  of  £ coli  transduced  into  MSal 
(MacNeil  et  al  (1981],  Regulation  of  Nitrogen 
Fixation  in  Klebsiella  pneumoniae,  f.  BacL 
145:  346-357;  .MacNeil  et  al  (1978]  Fine 
structure  mapping  aiul  complementation 
analysis  of  nif  genes  in  Klebsiella 
pneumoniae,  J.  BacL  136: 253-288]. 

During  the  1970's  there  was  much  work  at 
the  University  of  Sussex  and  elsewhere  on 
the  enzymology  of  nitrogen  fixation.  Large 
amounts  of  nitrogenase  enzyme  were 
required,  and  since  the  genetic  woric  was 
..being  done  in  MSal  and  its  derivatives.  MSal 
. became  the  organism  of  choice  for  producing 
. nitrogenase.  MSal  was  grown  routinely  in 
1000  liter  fennentors,  and  kilograms 
quantities  of  cell  pastes  were  routinely  . 
worked  up.  using  no  special  precautions 
(Eady  et  ^ (1372]  Bioebem.  J.  128: 655-875). 
"In  fact  Ihey  reported  injecting  live  MSal  into 
rabbits  for  the  purpose  of  raising  antibodies 
against  intact  cells.  No  pathogenic  effects 
were  observed  (see  Appendix  L page  4). 
Appendix  I also  documents  the  successful 
KUal  declassification  petitions  of  the 
Postgate  lab  at  Sussex  to  the  Genetic 
Manipulation  Advisory  Committee.  UJC  They 
obtained  permission  to  perform  various  MSal 
recombinant  experiments  under  conditions  of 
good  microbiological  practice.  Thus  MSal  has 
been  used  in  several  labs,  both  genetic  and 
biochemical  since  1948.  No  barznful  effects  of 
MSal  have  been  reported  from  any  of  the 
labs. 

Finally,  starting  in  the  1970‘s,  many 
recombinant  DNA  experiments  hav'e  been 
done  with  MSal.  In  particular,  all  of  the  genes 
- involved  in  nitrogen  fixation  and  many  of  the 
genes  involved  in  regulation  of  nitrogen 
metabolism  of  MSal  have  been  clcned  into  £ 
coli  K-12  (for  examples,  ace  Dixon  et  al 
(1976)  Construction  of  a P plasmid  carrying 
.nitrogen  fixation  genes  from  £/ie6s;e//o  - 
pneumoniae.  Nature  260;  288-271;  Cannon  et 
al  (1986]  The  nucleotide  sequence  of  the  nif 
:*  gene  of  Klebsiella  pneumoniae,  Nuc.  Acids. 

- Res.  16: 11379]. 

The  current  NTH  guidelines  for 
recombinant  DNA  work  (Federal  Register 
Volume  51,  no.  88,  May  7. 1986)  are 


contradictory  with  respect  to  Klebsiella.  On 
one  hand,  the  genxia  Klebsiella  is  considered 
to  be  a natural  DNA  exchanger  with  El-coli, 
and  so  any  cloning  between  £ coli  and 
Klebsiella  in  either  direction  is  exempt  (p. 
16967).  On  the  other  hand.  Klebsiella — all 
species  and  serotypes — is  listed  as  a Class  2 
pathogen,  and  as  such,  cloning  into  Klebsiella 
requires  BL2  containment  (paragraph  IU-B-1- 
a.  p.  16960)  and  cloning  recombinant  DNA 
fram  Klebsiella  into  non-pathogenic 
prokaryotes  (Le.  £ call  K-12]  also  requires 
BL2  containment  (paragraph  m-B-Z-a.  p. 

16380).  We  request  that  the  status  of 
Klebsiella  be  clarified,  particularly  in  the 
case  of  K.  oxytocc  strain  MSal.  Specifically, 
we  propose  that  the  following  classes  of 
experiments  and  fermentations  of  the 
resulting  organism  be  exempted  from  the 
guidelines: 

(1]  All  self  cloning  experiments  involving 
DNA  from  MSal  and  any  of  its  derivatives. 

(2]  All  experiments  involving  clones  of 
MSal  DNA  into  £ coli  K-12. 

In  addition,  vye  propose  that  the  following 
classes  of  experiments  be  given  BLl  stanm: 

(1)  All  experiments  involving  clones  of  £ 
coli  K-12  DNA  into  MSal. 

(2)  All  e.xperiments  involving  well  defined 
clones  from  nonpathogenic  organisms  or 
clones  known  not  to  contain  DNA  that 
encodes  production  of  material  toxic  to 
vertebrates  into  MSal. 

We  feel  that  the  history  of  safe  use  of  MSal 
and  the  ubiquitous  distribution  of  K oxytaca 
justify  these  containment  conditions. 

Tnis  proposal  was  published  for 
comment  in  the  Federal  Register  of 
September  1, 1989  (54  FR  36638). 

The  RAC  considered  this  amendment 
at  the  October  6, 1989.  meeting. 

The  RAC  voted  to  appove  this 
amendment  by  vote  of  14  in  favor,  none 
opposed,  and  one  abstention.  The  NIH 
Guidelines  will  be  revised  to  read  in 
Appendix  A,  Sublist  A No.  6,  as  follows: 

6.  Genus  Klebsiella  pncluding  oxytoca). 

The  NIH  Guidelines  will  be  revised  to 
read  in  Appendix  as  follows: 

Klebsiella — all  species  except  oxytocc. 

I accept  these  recommendations  and 
Appendix  A Sublist  A and  Appendix 
B-I-B-1  have  been  modified 
accordingly. 

EL  Points  to  Consider  for  Protocols  for 
the  Transfer  of  Recombinent  DNA  into 
the  Genome  of  Human  Subjects 

On  September  29. 1986,  the  RAC 
adopted  the  Points  to  Consider  in  the 
Design  and  Submission  of  Human 
Somatic-Cell  Gene  Therapy  Protocols, 
which  was  prepared  by  the  Human 
.•/Gene  Therapy  Subcommittee. 

At  the  January  30, 1989.  meeting,  the 
RAC  endorsed  a proposal  to  form  a 
subcommittee  to  update  and  report  to 
the  Human  Gene  TTierapy  Subcommittee 
recommendations  to  amend  the  Points  to 
Consider.  The  Points  to  Censider 
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Subcommittee  met  on  March  31. 1989. 
and  developed  a draft  revision  of  the 
. crigiiiaLdocumenL 

On  July  31,. 1989.  the  Human  Gene 
Therapy  Subcommittee  met  to  consider 
this  document.  The  title  and  scope  of  the 
1986  document  were  revised  to  reflect 
the  Subcommittee’s  experiences 
reviewing  a proposal  for  human  gene 
transfer. 

The  Points  to  Consider  document  was 
published  for  comment  in  the  Federal 
Register  of  September  1. 1989  (54  FR 
36698). 

The  RAC  considered  this  document  at 
the  October  6. 1989.  meeting. 

After  a title  revision,  the  RAC  voted 
to  approve  the  following  version  as  the 
final  document: 

NATIONAL  INSTITUTES  OF  HEALTH 

Points  to  Consider  in  the  Design  and 
Submission  of  Protocols  for  the  Transfer  of 
Recombinant  ONA  into  the  Genome  of 
Human  Subjects 

Human  Gene  Therapy  Subcommittee  NIH 
Recombinant  DNA  Advisory  Committee 
OUTLINE 

Applicability 

Introduction 

L Description  of  Proposal 

A Objectives  and  rationale  of  the 
proposed  research 

1.  Use  of  recombinant  DNA  for  therapeutic 
purposes 

2.  Transfer  of  recombinant  DNA  for  other 
purposes 

B.  Research  design,  anticipated  risks  and 
benefits 

1.  Structure  and  characteristics  of  the 
biological  system 

Z Preclinical  studies,  including  risk 
assessment  studies 

3.  Clinical  procedures,  including  patient 
monitoring 

4.  Public  health  considerations 

5.  Qualifications  of  investigators,  adequacy 
of  laboratory  and  clinical  facilities 

C Selection  of  patients 

D.  Informed  consent 

E.  Privacy  and  confidentiality 
II.  Special  Issues 

A Provision  of  information  to  the  public 

B.  Communication  of  research  methods  and 
results  to  investigators  and  clinicians 

m.  Requested  Documentation 

A Original  protocol 

B.  IRB  and  SC  minutes  and 
recommendations 

C.  One-page  abstract  of  gene  transfer 

protocol  ■ ■ - - 

D.  One-page  description  of  proposed 
■’■experiment  in  non-technical  language 

' - vEL  Curricula  vitae  for  key  professional 
persormcl 

F.  Indication  of  other  federal  agencies  to 
which  the  protocol  is  being  submitted 

C.  Other  pertinent  material 


IV.  Reporting  Requirements. 

National  Institutes  of  Health 

Points  to  Consider  in  the  Design  and 
Submission  of  Protocols  for  the  Transfer  of 
Recombinant  DNA  into  Human  Subjects 

Applicability 

These  Points  to  Consider  apply  to  research 
conducted  at  or  sponsored  by  an  institution 
that  receives  any  support  for  recombinant 
DNA  research  from  the  National  Institutes  of 
Health  (NIH).  Researchers  not  covered  by  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (51  FR  16959) 
are  encouraged  to  use  the  Points  to  Consider. 
Experiments  in  which  recombinant  DNA  is 
introduced  into  cells  of  a human  subject  with 
the  intent  of  stably  modifying  the  subject's 
genome  are  covered  by  Section  ni-A— 1 of  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  Section  Ill-A- 
4 applies  both  to  recombinant  DNA  and  to 
DNA  or  RNA  derived  from  recombinant 
DNA 

Introduction 

(1)  This  document  is  intended  to  provide 
guidance  in  preparing  proposals  for  NIH 
consideration  under  Section  ni-A-4  of  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  Section  lU-A- 
4 requires  experiments  involving  the  transfer 
of  recombinant  DNA  into  human  subjects  to 
be  reviewed  by  the  NIH  Recombinant  DNA  • 
Advisory  Committee  (RAC)  and  approved  by 
the  NIH.  RAC  consideration  of  each  proposal 
will  be  on  a case-by-case  basis  and  will 
follow  publication  of  a precis  of  the  proposal 
in  the  Federal  Register,  an  opportunity  for 
public  comment,  and  a review  of  the  proposal 
by  the  Human  Gene  Therapy  Subcommittee 
(the  Subcommittee]  of  the  RAC  RAC 
recommendations  on  each  proposal  will  be 
forwarded  to  the  NIH  Director  for  a decision 
which  will  then  be  published  in  the  Federal 
Register. 

(2)  In  general,  it  is  expected  that  the 
transfer  of  recombinant  DNA  into  human 
subjects  will  not  present  a risk  to  public 
health  or  to  the  environment  as  the 
recombinant  DNA  is  expected  to  be  confined 
to  the^human  subject  Nevertheless.  Section 
I-B-4^  of  the  Points  to  Consider  document 
spedBcally  asks  the  researchers  to  address 
this  point 

(3)  This  document  will  be  considered  for 
revision  as  experience  in  evaluating 
proposals  accumulates  and  as  new  sdentific 
developments  occur.  This  review  will  be 
carried  out  periodically  as  needed. 

(4)  A proposal  will  considered  by  the 
RAC  only  after  the  protocol  has  been 
approved  by  the  local  Institutional  Biosafety 
Committee  (IBC)  and  by  the  local 
Institutional  Review  Board  (IRB)  in 
accordance  with  Department  of  Health'and 
Human  Services  (DHHS)  Regulations  for  the 
Protection  of  Human  Subjects  (45  Code  of 
Federal  Regulations,  part  46).  (If  a proposal 
involves  children,  special  attention  should  be 
paid  to  subpart  D of  these  DHHS  regulations.) 
The  IRB  and  IBC  may,  at  their  discretion, 
condition  their  approval  on  further  specific 
deliberation  by  the  RAC  and  its 
Subcommittee.  Consideration  of  proposals  by 
• the  RAC  may  proceed  simultaneously  with 


review  by  any  other  involved  federal 
agencies  ‘ provided  that  the  RAC  is  notified 
of  the  simultaneous  review.  Meetings  of  the 
Committee  and  the  Subcommittee  will  be 
open  to  the  public  except  where  trade  secrets 
or  proprietary  information  would  be 
disclosed.  The  committee  prefers  that  the  first 
proposals  submitted  for  RAC  review  contain 
no  proprietary  information  or  trade  secrets, 
enabling  all  aspects  of  the  review  to  be  open 
to  the  public.  The  public  review  of  these 
protocols  will  serve  to  inform  the  public  not 
only  on  the  technical  aspects  of  the  proposals 
but  also  on  the  meaning  and  significance  of 
the  research. 

(5)  The  clinical  application  of  recombinant 
DNA  techniques  raises  two  general  kinds  of 
questions:  (i)  The  questions  usually  discussed 
by  IRBs  in  their  review  of  any  proposed 
research  involving  human  subjects:  and  (u) 
broader  issues.  The  first  type  of  question  is 
addressed  principally  in  part  I of  this 
document  Several  broader  issues  are 
discussed  later  in  this  Introduction  and  in 
part  II  below. 

(6)  Following  the  Introduction,  this 
document  is  divided  into  four  parts.  Part  I 
requests  a description  of  the  protocol  with 
special  attention  to  the  short-term  risks  and 
benefits  of  the  proposed  research  to  the 
patient  ’ and  to  other  people,  the  selection  of 
patients,  informed  consent,  and  privacy  and 
confidentiality.  In  part  IL  investigators  are 
requested  to  address  special  issues  pertaining 
to  the  free  flow  of  information  about  the 
clinical  trials.  These  issues  lie  outside  the 
usual  purview  of  IRBs  and  reflect  general 
public  concerns  about  biomedical  research. 
Part  ni  summarizes  other  requested 
documentation  that  will  assist  the  RAC  and 
its  Subcommittee  in  their  review  of  the 
proposals.  Part  IV  apecifies  reporting 
requirements. 

(7)  The  RAC  and  its  Subcommittee  will  not 

at  present  entertain  proposals  for  germ  line 
alterations  but  will  consider  for  approval 
protocols  involving  somatic  cell  gene  therapy. 
The  purpose  of  somatic  cell  gene  therapy  is  to 
treat  an  individual  patient.  e.g..  by  inserting  a 
properly  functioning  gene  into  a patient's 
somatic  cells.  In  germ  line  alterations,  a 
specific  attempt  is  made  to  introduce  genetic 
changes  into  the  germ  (reproductive)  cells  of 
an  individual,  with  the  aim  of  changing  the 
set  of  genes  passed  on  to  the  individual's 
offspring.  ’ . „ 

(B)  The  acxreptability  of  human  somatic  cell 
gene  therapy  has  been  addressed  in  several 
public  documents  as  well  as  in  numerous 
academic  studies.  The  November  1982  report 
of  the  President’s  Commission  for  the  Study 
of  Ethical  Problems  in  Medicine  and 
Biomedical  and  Behavioral  Research.  Splicing 
Life,  resulted  from  a two-year  process  of 
public  deliberations  and  hearings:  upon 
release  of  that  report,  a House  subcommittee 
held  three  days  of  public  hearings  with 
witnesses  from  a wide  range  of  fields  from 
' the  biomedical  and  social  sciences  to 
theology,  philosophy,  and  law.  In  December 
1984.  the  Office  of  Technology  Assessment 
released  a background  paper.  Human  Gene 
Therapy,  which  concluded: 

Civic,  religious,  scientific,  and  medical 
groups  have  all  accepted,  in  principle,  the 
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appropriateness  of  gene  therapy  of  somatic 
cells  in  humans  for  specific  genetic  diseases. 
Somatic  cell  gene  therapy  is  seen  as  an 
extension  ofrpresent  methods  of  therapy  that 
might  be  preferable  to  other  technologies. 

' In  light  of  this  public  support,  the  RAC  is 
prepared  to  consider  proposals  for  somatic 
cell  gene  therapy. 

(9)  In  their  evaluation  of  proposals 
involving  the  transfer  of  recombinant  DNA 
into  human  subjects,  the  RAC  and  its 
Subcommittee  will  consider  whether  the 
design  of  such  experiments  offers  adequate 
assurance  that  their  consequences  will  not  go 
beyond  their  purpose,  which  is  the  same  as 
the  traditional  purpose  of  clinical 
investigations,  namely,  to  protect  the  health 
and  well-being  of  the  individual  subjects 
being  treated  while  at  the  same  time 
gathering  generalizable  knowledge. 

Two  possible  undesirable  consequences  of 
the  transfer  of  recombinant  DNA  would  be 
unintentionah  (1)  Vertical  transmission  of 
genetic  changes  from  an  individual  to  his  or 
her  offspring  or  (2)  horizontal  transmission  of 
jviral  infection  to  other  persons  with  whom 
the  individual  comes  in  contact  Accordingly, 
this  document  requests  information  that  will 
enable  the  RAC  and  its  Subcommittee  to 
assess  the  possibility'  that  the  proposed 
experiments  will  inadvertently  affect 
reproductive  cells  or  lead  to  infection  of  other 
people  (e.g.,  treatment  persoimel  or  relatives]. 

(10)  In  recognition  of  the  social  concern 
that  surrounds  the  subject  of  gene  transfer, 
the  Subcommittee  will  cooperate  with  other 
groups  in  assessing  the  possible  long-term 
consequences  of  the  tra^fer  of  recombinant  - 
DNA  into  human  subjects  and  related 
laboratory  and  animal  experiments  in  order 

to  define  appropriate  human  applications  of 
this  emerging  technology. 

(11)  Responses  to  the  questions  raised  in 
these  Points  to  Consider  should  be  provided  . 
in  the  form  of  either  written  answers  or 
references  to  spedhc  sections  of  the  protocol 
or  its  appendices.  . 

'>](12] investigators  should  indicate  points 
wUch  are  not  applicable  with  a brief 
explanation.  Investigators  submitting 
proposals  that  employ  essentially  the  same 
vector  systems  (or  with  minor  variations], 
and/or  that  are  based  on  the  same  preclinical 
testing  as  proposals  previously  reviewed  by 
the  Subcommittee  and  the  Recombinant  DNA 
Advisory  Committee  (RAC),  may  refer  to 
precedirig  documents  without  having  to 
rewrite  such  material 

L Description  of  Proposal 

A.  Objectives  and  rationale  of  the 
proposed  research. 

State  concisely  the  overall  objectives  and 
rationale  of  the  proposed  study.  Please 
provide  information  on  the  specihc  points 
that  relate  to  whichever  type  of  research  is 
being  proposed: 

l.Use  of  recombinant  DNA  for  therapeutic 
purposes 

^r.Porjesearch  in  which  recombinant  DNA  is 
transferred  in  order  to  treat  a disease  or 
disorder  (e.g.,  genetic  diseases,  cancer,  and 
metabolic  diseases],  the  following  questions 
.should  be  addressed: 


a.  Why  is  the  disease  selected  for 
treatment  by  means  of  gene  therapy  a good 
candidate  for  such  treatment? 

b.  Describe  the  natural  history  and  range  of 
expression  of  the  disease  selected  for  . 
treatment  What  objective  and/or 
quantitative  measures  of  disease  activity  are 
available?  In  your  view,  are  the  usual  effects 
of  the  disease  predictable  enough  to  allow  for 
- meaningful  assessment  of  the  results  of  gene 
therapy? 

a Is  the  protocol  designed  to  prevent  all 
manifestations  of  the  disease,  to  halt  the 
progression  of  the  disease  after  symptoms 
have  begun  to  appear,  or  to  reverse 
manifestations  of  the  disease  in  seriously  ill 
victims? 

d.  What  alternative  therapies  exist?  In 
what  groups  of  patients  are  these  therapies 
effective?  What  are  their  relative  advantages 
and  disadvantages  as  compared  with  the 
proposed  gene  therapy? 

2.  Transfer  of  DNA  for  Other  Purposes 

a.  Into  what  ceils  will  the  recombinant 
DNA  be  transferred?  Why  is  the  transfer  of 
recombinant  DNA  necessary  for  the  proposed 
.research?  What  questions  can  be  answered 
by  using  recombinant  DNA?  - 

b.  What  alternative  methodologies  exist? 
What  are  their  relative  advantages  and 
disadvantages  as  compared  to  the  use  of 
recombinant  D.NA? 

B.  Research  design,  anticipated  risks  and 
benefits. 

1.  Structure  and  characteristics  of  the 
biological  system 

Provide  a full  description  of  the  methods 
and  reagents  to  be  employed  for  gene 
delivery  and  the  rationale  for  their  use.  The 
foUowing  are  spedffc  points  to  be  addressed: 

A.  What  is  the  structure  of  the  cloned  DNA 
that  will  be  used? 

(1]  Describe  the  gene  (genomic  or  cDNA], 
4he  bacterial  plasmid  or  phage  vector,  and  the 
delivery  vector  (if  any].  Provide  complete 
nucleotide  sequence  analysis  or  a detailed 
restriction  enzyme  map  of  the  total  construct 

(2]  What  re^atory  elements  does  the 
construct  contain  (e.g.,  promoters,  enhancers, 
polyadenylation  sites,  replication  origins, 
etc.]?  From  what  source  are  these  elements 
derived?  Summarize  what  is  currently  known 
about  the  regulatory  character  of  each 
element 

(3]  Describe  the  steps  used  to  derive  the 
DNA  construct 

b.  What  is  the  structure  of  the  material  that 
will  be  administered  to  the  patient? 

. (1]  Describe  the  preparation,  structure,  and 
composition  of  the  materials  that  will  be 
given  to  the  patient  or  used  to  treat  the 
patient's  cells. 

(a]  If  DNA,  what  is  the  purity  (both  in 
terms  of  being  a single  DNA  species  and  in 
terms  of  other  contaminants]?  What  tests 
•have  been  used  and  what  is  the  sensitivity  of 
the  tests? 

(b]  If  a virus,  how  is  it  prepared  from  the 
DNA  construct?  In  what  cell  is  the  virus 
grown  (any  special  features]?  What  medium 
and  serum  are  used?  How  is  the  virus 
purified?  What  is  its  structure  and  purity? 
What  steps  are  being  taken  (and  assays  used 
with  their  sensitivity]  to  detect  and  eliminate 
any  contaminating  materials  (for  example,  - 
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VL30  RNA.  other  nucleic  acids,  or  proteins] 
or  contaminating  viruses  (both  replication-  ' 
competent  or  replication-defective]  or  other 
organisms  in  the  cells  or  serum  used  for 
.preparation  of  the  v^s  stock  including  any 
contaminants  that  may  have  biological 
effects? 

(c]  If  co-cultivation  is  employed,  what 
kinds  of  cells  are  being  used  for  co- 
cultivation? W'hat  steps  are  being  taken  (and 
assays  used  with  their  sensitivity]  to  detect 
and  eliminate  any  contaminating  materials? 
Specifically,  what  tests  are  being  done  to 
assess  the  material  to  be  returned  to  the 
patient  for  the  presence  of  live  or  killed  doner 
cells  or  other  non-vector  materials  (for 
example.  VL30  sequences]  originating  from 
those  cells? 

(d]  If  methods  other  than  those  covered  by 
(a)-(c]  are  used  to  introduce  new  genetic 
information  into  target  cells,  what  steps  are 
being  taken  to  detect  and  eliminate  any 
contaminating  materials?  What  are  possible 
sources  of  contamination?  What  is  the 
sensitivity  of  tests  used  to  monitor 
contamination? 

(2)  Describe  any  other  material  to  be  used 
in  preparation  of  the  material  to  be 
administered  to  the  patient.  For  example,  if  a 
viral  vector  is  proposed,  what  is  the  nature  of 
the  helper  virus  or  cell  line?  If  carrier 
particles  are  to  be  used,  what  is  the  nature  of 
these? 

2.  Preclinical  studies,  including  risk- 
assessment  studies 

“Describe  the  experimental  basis  (derived 
from  tests  in  cultured  cells  and  animals]  for 
claims  about  the  efficacy  and  safety  of  the 
proposed  system  for  gene  delivery  and 
explain  why  the  model(s]  chosen  is  (are]  the 
most  appropriate. 

a.  Laboratory  studies  of  the  delivery 
system. 

■.  (1]  What  cells  are  the  intended  target  cells 
of  recombinant  DNA?  It  target  cells  are  to  be 
treated  ex  vivo  and  returned  to  the  patient, 
how  will  the  cells  be  characterized  before 
. and  after  treatment?  What  is  the  theoretical 
and  practical  basis  for  assuming  that  only  the 
target  ceUs  will  incorporate  the  DNA? 

(2]  Is  the  delivery  system  efficient?  What 
percentage  of  the  target  cells  contain  the 
added  DNA? 

(3]  How  is  the  structure  of  the  added  DNA 
sequences  monitored  and  what  is  the 
sensitirity  of  the  analysis?  Is  the  added  DNA 
extra  chromosomal  or  integrated?  Is  the 
added  DNA  urmearranged? 

(4]  How  many  copies  are  present  per  cell? 
How  stable  is  the  added  DNA  both  in  terms 
of  its  continued  presence  and  its  structural 
stability? 

b.  Laboratory  studies  of  gene  transfer  and 
expression. 

(1]  What  animal  and  cultured  cell  models 
were  used  in  laboratory  studies  to  assess  the 
in  vivo  and  in  vitro  efficacy  of  the  gene 

' transfer  system?  In  what  ways  are  these 
models  similar  to  and  different  from  the 
proposed  human  treatment? 

(2)  What  is  the  minimal  level  of  gene 
transfer  and/or  expression  that  is  estimated 
to  be  necessary  for  the  gene  transfer  protocol 
to  be  successful  in  humans?  How  was  this 
level  determined? 
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(3)  Explain  in  detail  all  results  from  animal 
and  cultured  cell  model  experiments  which 
assess  the  efiectiveness  of  the  delivery 

> system  (parl2.a.  abovej  in  achieving  the 
' minimaUyrequired  level  of  gene  transfer  and 
-expression  (Zb.(2)  above). 

(4)  To  what  extent  is  expression  only  from 
the  desired  gene  (and  not  from  the 
surrounding  DNA)?  To  what  extent  does  the 
insertion  modify  the  expression  of  other 
genes? 

(5)  In  what  percentage  of  cells  does 
expression  from  the  added  DNA  occur?  Is  the 
product  biologically  active?  What  percentage 
of  normal  activity  results  from  the  inserted 
gene? 

(6)  Is  the  gene  expressed  in  cells  other  than 
the  target  cells?  If  so.  to  what  extent? 

c.  Laboratory  studies  pertaining  to  the  - 
safety  of  the  delivery/expression  system. 

(1)  If  a retroviral  system  is  used: 

(a)  What  cell  types  have  been  infected  with 
the  retroviral  vector  preparation?  Which 
cells,  if  any.  produce  infectious  particles? 

(b)  How  stable  are  die  retroviral  vector  and 
the  resulting  provirus  against  loss, 
rearrangement  recombination,  or  mutation? 
What  information  ia  available  on  how  much 
rearrangement  of  recombination  with 
endogenous  or  other  viral  sequences  is  likely 
to  occur  in  the  patient's  cells?  What  steps 
have  been  taken  in  designing  the  vector  to 
minimiTj»  instability  or  varianon?  What 
laboratory  studies  have  been  performed  to 
check  for  stability,  and  what  is  the  sensitivity 
of  the  analyses? 

(c)  What  laboratory  evidence  is  available 
concerning  potential  harmful  effects  of  the 
transfer,  e.g,  development  of  neoplasia, 
harmful  mutations,  regeneration  of  infections 
particles,  or  immune  resoonses?  What  steps 
have  been  taken  in  de.  cning  the  vector  to 
minimize  pathogenicity  1 What  laboratory 
studies  have  been  performed  to  check  for 
pathogenicity,  and  what  is  the  sensitivity  of  - 
the  analyses? 

(d)  Is  there  evidence  &om  animal  studies 
that  vector  DNA  has  entered  untreated  cells, 
particularly  germ  line  cells?  I^'hat  is  the  , 

• sensitivity  of  the  analyses?  • 

(e)  Has  a protocol  similar  to  (he  one 
proposed  for  a clinical  trial  been  carried  out 
in  non-human  primates  and/or  other 
animals?  What  were  the  results?  Spedfically. 
is  there  any  evidence  that  the  retroviral 
vector  has  recombined  with  any  endogenoos 
or  other  viral  sequences  in  the  animals? 

(2)  If  a non-retroviral  delivery  system  is 
used;  What  animal  studies  have  been  done  to 
determine  if  there  are  pathological  or  other 
undesirable  consequences  of  the  protocol 
(including  insertion  of  DNA  into  cells  other 
than  those  treated,  particularly  germ  line 
cells]?  How  long  have  the  animals  been 
studied  after  treatment?  What  tests  have 
been  used  and  what  is  their  sensitivity? 

3.  Ginical  procedures.  Including  patient 
monitoring 

t^Describe  the  treatment  that  will  be  - 
administered  to  patients  and  the  diagnostic 
methods  that  will  be  used  to  monitor  the 
: auccess  or  failure  of  the  treatment.  If  previous 
-'^clinical  studies  using  similar  methods  have 
been  performed  by  yourself  or  others, 
indicate  their  relevance  to  the  proposed 
study. 


a.  Will  cells  (e.g,  bone  marrow  cells)  be 
removed  from  patients  and  treated  ex  vivo?  If 
so.  what  kinds  of  cells  will  be  removed  fr-om 
the  patients,  how  many,  how  often,  and  at 
what  intervals? 

b.  Will  patients  be  treated  to  eliminate  or 
reduce  the  number  of  cells  containing 
malfunctioning  genes  (e.g..  through  radiation 
or  chemotherapy]? 

c.  What  treated  cells  (or  vector/DNA 
combination]  will  be  given  to  patients?  How 
will  the  treated  cells  be  administered?  What 
volume  of  cells  will  be  used?  Will  there  be 
single  or  multiple  treatments?  If  sa  over  what 
period  of  time? 

d.  How  will  it  be  determined  that  new  gene 
sequences  have  been  Inserted  into  the 
patient's  cells  and  if  these  sequences  are 
being  expressed?  Are  these  cells  limited  to 
the  intended  target  cell  populations?  How 
sensitive  are  these  analyses? 

e.  Wbat  studies  will  he  done  to  assess  the 
presence  and  effects  of  the  contaminants? 

L What  are  the  clinical  endpoints  of  the 
study?  Are  there  objective  and  quantitative 
measurements  to  assess  the  natural  history  of 
the  disease?  Will  such  measurements  be  used 
in  following  patients?  How  will  patients  be 
.monitored  to  assess  specific  effects  of  the 
treatment  on  the  disease?  Wbat  is  the 
sensitivity  of  the  analyses?  How  frequently 
-%vill  follow-up  studies  be  done?  How  long  will 
patient  follow-up  continue? 

g.  What  are  the  major  beneficial  and 
adverse  effects  of  treatment  that  you 
anticipate?  What  measures  wiiltw  taken  in 
an  attempt  to  control  or  reverse  these 
adverse  effects  if  they  occur?  Compare  the 
probability  and  magnitude  of  potential 
adverse  effects  on  patients  with  the 
probability  and  magnitude  of  deleterious 
consequences  from  the  disease  if 
recombinant  DNA  transfer  is  not  used. 

h.  If  a treated  patient  dies,  what  special 
post  mortem  studies  will  be  {>erfonned7 

■4.  Public  health  considerations  ' 

Describe  any  potential  benefits  and 
hazards  of  the  proposed  therapy  to  persons 
other  than  the  patients  being  treated 
Spedfically: 

a.  On  what  basis  are  potential  public 
health  benefits  or  hazards  postulated? 

b.  Is  there  a significant  possibility  that  the 
added  DNA  will  spread  from  the  patient  to 
other  persons  or  to  the  envirorunent? 

c.  What  precautions  Vvill  be  taken  against 
such  spread  (e.g..  to  patients  sharing  a room, 
health-care  workers,  or  family  members]? 

d.  Wbat  measures  will  be  undertaken  to 
mitigate  the  risks,  if  any,  to  public  health? 

e.  In  light  of  possible  risks  to  offspring, 
including  vertical  transmission,  will  birth 
control  measures  be  recommended  to  the 
patients?  Are  such  concerns  applicable  to 
health  care  personnel? 

5.  Qualificatloos  of  investigators,  adequacy  of 
laboratory  and  clinical  facilities 

. Indicate  the  relevant  training  and 
. experience  of  the  personnel  who  will  be 
involved  in  the  preclinical  studies  and 
clinical  administration  of  recombinant  DNA. 
In  addition,  please  describe  the  laboratory 
and  clinical  fadlities  where  the  proposed 
study  will  be  performed. 

a.  Wbat  professional  personnel  (medical 
and  nonmedical]  will  be  involved  in  the 


proposed  study  and  what  ia  their  relevant 
expertise?  Please  provide  curricula  vitae  of 
key  professional  penonnel  (see  section  III-E). 

L At  what  hospital  or  dinic  will  the 
treatment  be  given?  Which  facilities  of  the 
hospital  or  dinic  will  be  especially  important 
for  the  proposed  study?  Will  patients  occupy 
regular  hospital  beds  or  clinical  research 
center  beds?  Where  will  patients  reside 
during  the  follow-up  period?  What  spedal 
arrangements  will  be  made  for  the  comfort 
and  consideration  of  the  patients?  Will  the 
researxdi  institution  designate  an 
ombudsman,  patient  care  representative,  or 
other  individual  to  help  protect  the  rights  and 
welfare  of  the  patient? 

C Selection  of  patients 

Estimate  the  number  of  patients  to  be 
involved  in  the  proposed  study.  Describe 
recruitment  procedures  and  patient  eligibility 
requirements.  pa}ring  particular  attention  to 
whether  these  procedures  and  requirements 
are  fair  and  equitable. 

1.  How  many  patients  do  you  plan  to 
involve  in  the  proposed  study? 

2.  How  many  eligible  patients  do  you 
antidpate  being  able  to  identify  eac^  year? 

..  3.  What  recruitment  procedures  do  you 
plan  to  use? 

4.  What  selection  criteria  do  you  plan  to 
employ?  Wbat  are  the  exdusion  and 
indusion  criteria  for  the  study? 

5.  How  will  patients  be  selected  ifit  is  not 
possible  to  include  all  who  desire  to 
partidpate? 

D.  Informed  consent 
Indicate  how  patients  will  be  informed 
about  the  proposed  study  and  how  their 
consent  will  be  solidted.  The  consent 
procedure  should  adhere  to  the  requirements 
of  DHHS  regulations  for  the  protection  of 
human  subjects  (45  CFR.  part  46).  If  the  study 
involves  pediatric  or  mentally  handicapped 
patients,  describe  procedures  for  seeking  the 
permission  of  parents  or  guardians  and. 
where  applicable,  the  assent  of  each  patient 
Areas  of  special  concern  highlighted  below 
indude  potential  adverse  effects,  finandal 
costs,  privacy,  long-term  follow-up,  and  post 
mortem  examination. 

1.  How  will  the  major  points  covered  in 
sections  I-’A  through  1-C  of  this  document  be 
diadosed  to  potential  partidpants  in  this 
study  and/or  parents  or  guardians  in 
language  that  is  understandable  to  them? 

2.  How  will  the  innovative  character  and 
the  theoretically  possible  adverse  effects  of 
the  experiment  be  discussed  with  patients 
and/or  parents  or  guardians?  How  will  the 
potential  adverse  effects  be  compared  with 
the  consequences  of  the  disease? 

3.  What  explanation  of  the  financial  cosU 
of  the  experiment,  follow-up  care,  and  any 
available  alternatives  will  be  provided  to 
patients  and/or  parents  or  guardians? 

4.  How  will  patients  and/or  their  parents  or 
guardians  be  informed  that  the  umovative 

'*  character  of  the  experiment  may  lead  to  great 
intere‘.t  by  the  media  in  the  research  and  in 
treated  patients? 

5.  How  will  patients  and/or  their  parents  or 
guardians  be  informed; 

a.  About  the  irreversible  consequences  oi 
some  of  the  procedures  performed? 
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b.  About  any  adverse  medical 
consequences  that  may  occur  if  a subject 
'--withdraws  from  the  study  once  it  has  begun? 

' . c.  About  expectations  of  willingness  to 
' cooperate  in  long-term  follow-up?  • . " 

d.  About  expectations  that  permission  to 
perform  an  autopsy  will  be  granted  in  the 
event  of  a patient’s  death  following  transfer 
'-.-as  a precondition  for  a patient’s  participation 
in  the  study?  ’This  stipulation  is  included 
because  an  accurate  determination  of  the 
precise  cause  of  a patient’s  death  would  be  of 
vital  importance  to  all  future  patients. 

E.  Privacy  and  confidentiality 

Indicate  what  measures  will  be  taken  to 
protect  the  privacy  of  patients  and  their  - 
families  as  well  as  to  maintain  the 
confidentiality  of  research  data. 

1.  What  provisions  will  be  made  to  honor 
the  wishes'of  individual  patients  (and  the 
parents  or  guardians  of  pediatric  or  mentally 
handicapped  patients)  as  to  whether,  when, 
or  how  the  identity  of  patients  is  publicly 
disclosed. 

2.  What  provision  will  be  made  to  maintain 
the  confidentiality  of  research  data,  at  least 
in  cases  where  data  coiild  be  linked  to' 
individual  patients? 

n.  Special  Issues 

Although  the  following  issues  are  beyond 
the  normal  purview  of  local  IRBs,  the  RAC 
and  its  Subcommittee  request  that 
investigators  respond  to  questions  A and  B 
below. 

A.  What  steps  will  be  taken,  consistent 
with  point  I-E  above,  to  ensure  that  accurate 
and  appropriate  information  is  made 
available  to  the  public  with  respect  to  such 
-public  concerns  as  may  arise  from  the 
proposed  study? 

B.  Do  you  or  your  funding  sources  intend  to 
protect  under  patent  or  trade  secret  laws 
either  the  products  or  the  procedures 
developed  in  the  proposed  study?  If  so.  what 
steps  will  be  taken  to  permit  as  full 
communication  as  possible  among  . 

•I'llnvestigalors’  arid  clinicians  concerning  ?-.»•  ' 
research  methods  and  results? 

IIL  Requested  Documentition 

In  addition  to  responses  to  the  questions 
raised  in  these  Po’nls  to  Consider,  please 
submit  the  following  materials; 

A.  Your  protocol  as  approved  by  your  local 
IRB  and  IBC. 

B.  Results  of  local  IRB  and  IBC 
deliberations  and  recommendations  that 

^pertain  to  your  protocol. 

C A one-page  scientific  abstract  of  the 
protocol. 

D.  A one-page  description  of  the  proposed 
experiment  in  nontechnical  language. 

E.  Curricula  vitae  for  key  professional 
personnel. 

F.  An  indication  of  other  federal  agencies 
to  which  the  protocol  is  being  submitted  for 

: review.  • ■i  . ■ 

■ C.  Any  other  material  which  you  believe 
will  aid  in  the  review. 

■i-IV.  Reporting  Requirements 

A-  Serious  adverse  effects  of  treatment 
should  be  reported  immediately  to  both  the 
local  IRB  and  the  NIH  Office  for  Protection 
from  Research  Risks,  and  a written  report 


should  be  filed  with  both  groups.  A copy  of 
the  report  should  also  be  forwarded  to  the 
NIH  Office  of  Recombinant  DNA  Activities 
(ORDA). 

■B.  Reports  regarding  the  general  progress  of 
patients  should  be  filed  with  both  your  local 
IRB  and  ORDA  within  6 months  of  the 
commencement  of  the  experiment  and  at  six- 
month  intervals  thereafter.  These  twice- 
i>-yearly  reports  should  continue  for  a sufficient 
period  of  time  to  allow  observation  of  all 
major  effects.  In  the  event  of  a patient’s 
■ death,  a summary  of  the  special  post  mortem 
studies  and  statement  of  the  cause  of  death 
' should  be  submitted  to  the  IRB  and  ORDA.  if 
available. 

Footnotes; 

1.  The  Food  and  Drug  Administration 
(FDA)  has  jurisdiction  over  drug  products 
intended  for  use  in  clinical  trials  of  human 
gene  transfer.  For  general  information  on 
FDA’s  policies  and  regulatory  requirements, 
please  see  the  Federal  Register,  Volume  51, 
pages  23303-23313. 1986. 

2.  The  term  “patient"  and  its  variants  are 
used  in  the  text  as  a shorthand  designation 

- ' for  “patient-subject” 

1 accept  this  document  as  a source  of 
information  for  investigators  who  will 
propose  to  do  experiments  involving  the 
transfer  of  recombinant  DNA  into 
human  subjects. 

F.  Amendment  to  Appendix  D-XIV  of 
the  NIH  Guidelines. 

In  a letter  dated  November  1. 1989.  Dr.  John 
R.  Lowe.  Chairman  of  the  Institutional 
Biosafety  Committee  at  the  U.S.  Army 
Medical  Research  Institute  of  Infectious 
Diseases  (USAMRUD),  requests  that  certain 
experiments  involving  products  of  a yellow 
fever  virus  originating  from  a 17-D  yellow 
fever  clone,  but  containing  some  sequences 
from  the  virulent  Asibi  strain  of  yellow  fever 
virus,  be  carried  out  in  animals  at  the  BL-3 
’ containment  level. 

Further,  it  is  requested  that  there  be  a 
change  in  biocontainment  for  certain 
experiments  involving  vaccine  studies  of 
Venezuelan  equine  encephalitis  virus:  if  this 
request  should  be  approved,  the  animal 
■tudies  in  mice  and  hamsters  then  could  be 
. done  at  the  Biosafety  Level  (BL)  3 

containment  level.  It  should  be  noted  that  the 
laboratory  facilities  proposed  for  these 
experiments  operate  at  a BL-3  -f  level  of 
containment,  which  means  that  they  possess 
some  specific  features  characteristic  of  BL-4 
containment. 

These  requests  were  published  for 
comment  in  the  Federal  Register  on 
January  4. 1990  (55  FR  392).  and  a 
correction  notice  published  in  the  . 
Federal  Register  on  January  22, 1990  (55 
FR  2152). 

■ • The  RAC  considered  these  requests  at 
the  February  5. 1990,  meeting. 

On  the  first  requesL  the  RAC,  by  a 
vote  of  15  in  favor,  0 opposed,  and  no 
abstentions,  accepted  the  following 
motion: 

.To  accept  and  pass  the  amendment  to 
allow  recombinant  studies  between  the 


vaccine  strain  and  the  parental  Asibi  strain 
of  yellow  fever  virus  in  Biosafety  Level  3 
facilities  using  HEPA  filters,  and  with 
vaccination  of  personnel  as  per  the  NIH-CDC 
Guidelines. 

On  the  second  requesL  the  RAC.  by  a 
vote  of  14  in  favor,  0 opposed,  and  two 
abstentions,  accepted  the  following 
motion: 

To  accept  the  proposal  to  reclassify  the 
work  done  with  Venezuelan  equine 
encephalitis  virus  clones  and  their  attenuated 
mutants  at  Biosafety  Level  3 using  HEPA 
filters  plus  vaccination  of  personnel  as  per 
the  NIH-CDC  Guidelines. 

II.  Summary  of  Actions 

A.  Revision  of  Section  III-A-2  of  the 
NIH  Guidelines. 

The  amended  version  of  section  III- 
A-2  reads  as  follows: 

ni-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA  except  those  listed  below. 
The  term  “deliberate  release"  is  defined  as  a 
planned  introduction  of  recombinant  DNA- 
containing  microorganisms,  plants,  or 
animals  into  the  environment 

ni-A-2-a.  Introduction  conducted  under 
conditions  considered  to  be  accepted 
scientific  practices  in  which  there  is  adequate 
evidence  of  biological  and/or  physical 
control  of  the  recombinant  DNA-containing 
organisms.  The  nature  of  such  evidence  is 
described  in  Appendices  L M.  N,  and  O. 

III-A-2-b.  Deletion  derivatives  and  single 
base  changes  not  otherwise  covered  by  the 
Guidelines. 

III-.A-2-C.  For  extrachromosomal  elements 
end  microorganisms  (including  vintses), 
rearrangements  and  amplifications  within  a 
single  genome.  Rearrangements  involving  the 
introduction  of  DNA  ftnm  different  strains  of 
the  same  species  would  not  be  covered  by 
this  exemption. 

B.  Public  Information  Brochure — “Gene 
Therapy  for  Human  Patients. " 

This  brochure  provides  basic 
information  for  the  nonscientific  public 
about  experiments  intended  to  eyre 
disease  through  transplantation  of  genes 
into  the  nonreproductive  (somatic)  cells 
of  human  patients.  It  includes 
background  material  about  human  gene 
therapy,  its  purposes  and  potential, 
about  supervision  of  the  research,  and 
about  why  and  how  the  public  is 
involved. 

This  brochure  is  intended  primarily  as 
*educational  material.  This  document  is  a 
report  entirely  separate  from  the  NIH 
Guidelines. 

C.  Amendment  of  Appendix  H of  the 
NIH  Guidelines. 

The  amended  version  of  Appendix  H 
reads  as  follows: 
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Appendix  H— Shipment 

Recombinant  DNA  molecules  contained  in 
. an  organism  or  in  a viral  genome  shall  be 
shipped  under  the  applicable  regulations  of 
the  U.S.  Postal  Service  (39  CFR.  part  III];  the 
U.S.  Public  Health  Service  (42  CFTl.  part  72|: 
the  U.S.  Department  of  Agriculture  [9  CFR. 
Bubchapters  D and  E:  7 CFR.  part  340j:  and/or 
the  U.S  Department  ofTransportation  (49 
CFR  parts  171-179). 

For  purposes  of  the  NIH  Guidelines: 

Host  organisms  or  viruses  will  be  shipped 
as  etiologic  agents  regardless  of  whether  or 
not  they  contain  recombinant  DNA  if  they  are 
regulated  as  human  pathogens  by  the  U.S. 

Public  Health  Service  |42  CFR  part  72]  or  as 
animal  pathogens  or  plant  pests  under  the 
Animal  and  Plant  Health  Inspection  Service 
(APHIS).  U.S.  Department  of  Agriculture 
[Titles  9 and  7 C^  respectively). 

Additionally,  host' organisms  and  viruses 
will  be  shipped  as  etiologic  agents  if  they 
contain  recombinant  DNA  when: 

A.  the  recombinant  DNA  indudes  the 
complete  genome  of  a host  organism  or  virus 
regulated  as  a human  or  animal  pathogen  or  a 
plant  pest  or 

B.  the  recombinant  DNA  codes  for  a tonn 
or  other  factor  directly  Involved  in  elidting 
human,  animal  or  plant  disease  or  inhibiting 
plant  growth  and  is  carried  oaan  expression 
vector  or  within  the  host  chromosome  and/or 
when  the  host  organism  contains  a 
conjugation  proficient  plasmid  or  a 
generalized  transducing  phage:  or 

C the  recombinant  DNA  comes  from  a host 
organism  or  virus  regulated  as  a human  or 
animal  pathogen  or  as  a plant  pest  and  has 
not  been  adequately  characterized  to 
demonstrate  that  it  does  not  code  for  a factor 
involved  in  elidting  human,  animal  or  plant 
disease. 

. Appendix  H-1 — Footnotes  and  References  of 
Appendix  H 

For  further  information  on  shipping 
etiologic  agents,  please  contact  (1)  Centers 
for  Disease  .ContioL  ATTN:  Biohaards . 
CohtrorOffice.'1600  Cliftonltoa'd.  Atlanta.  ' 


Georgia  30333.  (404)  630-3833.  FTS  236-3883: 
(2)  Department  ofTransportation.  ATTN: 
Office  of  Hazardous  Materials 
Transportation.  400  7th  Street  SW, 
Washington.  DC  20590.  (202)  366-4545;  or  (3| 
Department  of  .Agriculture.  ATTN:  Animal  & 
Plant  Health  Inspection  Service.  6505  Belcrest 
Road.  Hyattsville.  Maryland  20782.  (301)  436- 
7885  for  Animal  Pathogens.  (301)  436-7812  for 
Plant  Pests. 

D.  Amendment  of  Appendix  A.  Sublist 
A.  and  Appendix  B-I-B-1  of  the  NIH 
Guidelines  Regarding  Klebsiella 
oxytoca. 

Sublist  A,  No.  6 will  read  as  follows: 

6.  Genu.s  Klebsiella  (including  oxytoca). 

Appendix  B-I-B-1  will  read  as  follows: 

Klebsiella — all  spedes  except  oxytoca. 

E.  Points  to  Consider  for  Protocols  for 
the  Transfer  of  Recombinant  DNA  into 
the  Genome  of  Human  Subjects. 

This  document  provides  basic 
information  & guidance  for  scientists 
and  clinical  investigators  who  are 
preparing  proposals  for  NIH 
consideration  under  Section  III-A— 4 of 
the  NIH  Guidelines  requiring 
experiments  involving  the  transfer  of 
recombinant  DNA  into  human  subjects 
to  be  reviewed  by  the  RAC  and 
approved  by  NIH. 

F.  Amendment  to  Appendix  D-XIV  of 
the  NIH  Guidelines. 

The  following  section  is  added  to 
Appendix  D: 

Appendix  D-XTV. 

' - . U.&  Army  Medical  Research  Institute  of 
- Infectious  Diseases  (USAMRIID)  may 
conduct  certain  experiments  involving 
products  of  a yellow  fever  virus  originating 
from  the  17-D  yellow  fever  clone  at  the 
Biosafety  Level  3 containment  level  using 
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HEPA  niters  and  vaccination  of  laboratory 
personneL 

In  addition.  USAMRIID  may  cundud 
certain  experiments  involving  vaedne  studies 
of  Vennuelan  equine  encephalitis  virus  at 
the  Biosafety  Level  3 containment  level  using 
HEPA  niters  and  vaccination  of  laboratory  ■ 
personnel. 

OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592) 
requires  a statement  concerning  the 
ofTicial  government  programs  contained 
in  the  Catalog  of  Federal  Domestic 
Assistance.  Normally  NIH  lists  in  its 
announcements  the  number  and  title  of 
affected  individual  programs  for  tbe 
guidance  of  the  public.  Because  the 
guidance  in  this  notice  covers  not  only 
virtually  every  NIH  program  but  also 
essentially  every  Federal  research 
program  in  whi^  DNA  recombinant 
molecule  techniques  could  be  used,  it 
has  been  determined  to  be  not  cost 
effective  or  in  tbe  public  interest  to 
attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  additioru  NIH  could 
. not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
intemationaL  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing.  NIH  invites  readers  to 
direct  questioiu  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Dated:  February  15. 1990. 

William  F.  Raub, 

Acting  Director,  National  Institutes  of  Health. 
(FR  Doc  90-4688  Filed  2-28-90,  8:45  am) 

- Biuma  CODE  4140-evw 


[50] 


Recombinant  DNA  Research,  Volume  14 


Wednesday 
June  27,  19S0 


Recombinant  DNA  Research,  Volume  14 


Part  IV 

Department  of 
Health  and  Human 
Services 

National  Institutes  of  Health 

Human  Gene  Therapy  Subcommittee  and 
the  Recombinant  DNA  Advisory 
Committee  Meetings  and  Recombinant 
DNA  Reseai-ch:  Proposed  Actions  Under 
Guidelines;  Notices 


[51] 


233-1-3  Federal  Register  / 


CEPAHTMENT  OF  HEALTH  AND 
HU^!AN  SERVICES 

National  Institutes  of  Health 

Human  Gene  Therapy  Subcommittee 
End  the  Recombinant  DNA  Advisory 
Committee;  Meetings 

Pursuant  to  Public  Law  92— i63.  notice 
is  hereby  given  of  a meeting  of  the 
Human  Gene  Therapy  Subcommittee  (a 
subcommittee  of  die  Recombinant  DNA 
Advisory  Committee]  on  July  30. 1S90, 
followed  by  a meeting  of  the 
Recombinant  DNA  Advisory’  Committee 
on  July  31,  1990.  Both  meetings  will  be 
held  at  the  National  Institutes  of  Health 
(NTHJ,  Building  3lC,  Conference  Room  0. 
fiOC-0  Rccicville  Pike,  Bethesda,  Maryland 
2G3S2,  starting  at  approximately  9 a.m. 
to  adjournment  at  approximately  5 pm. 
These  meetings  will  be  open  to  the 
public  to  discuss  the  following  proposed 
actions  imder  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules: 

Proposed  Major  Actions  to  the  NTH 
Guidallnes 

Three  Additions  to  appendix  D of  the 
NTH  Guidelines  Regarding  Human  Gene 
Therapy  Protocols: 

Three  Additions  to  Appendix  D of  the 
NTH  Guidelines  Regarding  Human  Gene 
Transfer  Clinical  Protocols; 

Addition  to  the  Points  to  Consider  in 
the  Design  and  Submission  of  Protocols 
for  the  Transfer  of  Recombinant  DNA 
into  the  Genome  of  Human  Subjects  to 
Expedite  Minor  Modification  on 
Approved  Protocols;  and 

Other  Matters  To  Ee  Considered  by  tha 
Committees 

Attendance  by  the  public  will  ba 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  these 
meetings  may  be  givan  such  opportunity 
et  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities. 
National  Institutes  of  Health,  Building 
31.  Room  4311,  Bethesda,  Maryland 
2G392,  telephone  (301)  496-9833,  fax 
(3G1  j 498-9839,  will  provide  materials  to 
be  discussed  at  these  meetings,  rosters 
cf  committee  members,  and  substantive 
program  information.  A summary  of  the 
meetings  will  be  available  at  a later 
date. 

GME's  “Mandatory  Information 
Req’airements  for  Federal  Assistance 
Program  Announcements”  (45  FK  39592, 
June  11. 1950)  req’jires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  A.ssistance.  Normally 
NUi  lists  in  its  announcements  tha 
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number  and  title  of  affected  indi’/idual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  Interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  esrtain  that  every  Federal 
program  ’A’culd  be  included  as  many 
Federal  agencies,  as  Vi/ell  as  private 
erganiaations.  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lie’j  of  the  individual 
program  listing,  NTH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  indi'/idual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Dated:  June  31. 1990. 

Betty  ].  Baveridga. 

Conimittae  Management  Officer,  NIH. 

[FR  Doc.  90-14842  Filed  9-29-90;  8:45  am] 
eraJtM:  cocs  414q-oi-m 


DEPARTrdE.NT  CF  HEALTH  AND 
HUMAN  SE.RV5CSS 

Recombinant  DNA  Research; 

Fropcced  Acilona  Under  Guidelines 

A5ENCY;  National  Institutes  of  Health, 
PKS,  DKKS. 

ACttOti:  Notice  of  Proposed  Actions 
Under  the  NTH  Guidelines  for  Research 
Invob/ing  Recombinant  DNA  Molecules. 

summary:  Thia  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
National  Institutes  of  Health  (NEHJ 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  this  proposal. 
These  proposals  will  be  considered  by 
the  Recombinant  DNA  Advisory 
Committee  (RAC)  at  its  meeting  on  July 

31. 1990.  After  consideration  of  these 
proposals  and  comments  by  the  RAC, 
the  D’lrector  of  the  National  Institutes  of 
Health  will  issue  decisions  in 
accordance  with  the  NIK  Guidelines. 
CATE3  Ccmmsnts  received  by  July  23, 
1990,  will  be  reproduced  and  distributed 
to  the  RAC  for  consideration  at  its  Judy 

31. 1990,  meeting. 

ACORESm  Written  comments  and 
rcccmmsndations  should  be  submitted 
to  Dr.  Nelson  A.  WiveL  Director,  Office 
of  Recombinant  DNA  Activities, 

Building  31.  room  4Bll,  National 
Institutes  of  Health,  Bethesda,  Maryland 
2CS92,  or  sent  by  fax  to  301-493-9839. 


I 

t 
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Adi  comments  received  in  timely 
response  to  this  notice  will  be 
considereiand  will  be  available  for 
public  inspection  in  the  above  cTfice  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5 p.m. 

FCn  FURTHER  INFORMATION  CONTACT; 
Background  documentation  and 
additional  Information  can  be  obtained 
from  the  Office  of  Recombinant  DNA 
Activities,  Building  31.  room  4B11, 
National  Institutes  of  Health,  Bethesda. 
Maryland  2C592,  (301)  496-9338. 

SUPFLEMErJTARY  INFORMATION:  The  NIH 
will  consider  the  following  actions 
under  the  IHH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules: 

L Ad-diticn  to  AppendLx  D of  the  NIH 
Guidelines  Regarding  a Human  Cene 
Therapy  Frolocol/Drs.  Blaese, 

Anderson,  Culver 

A.  continued  discussion  of  the  human 
gene  therapy  protocol  by  Drs..R.  Michael 
Blaese,  W.  French  Andersom  and 
Kenneth  VI.  Culver  of  the  National 
Institutes  of  Health  which  is  entitled, 
“Treatment  of  Severs  Combined 
Iramunodaficiency  Disease  (SCID)  Due 
to  Adenosine  Deaminase  AJDA 
Deficiency  with  Autologous 
Lymphocytes  Transduced  with  a Human 
ADA  Gene."  During  tha  Human  Gene 
Therapy  Subcommittee  on  June  1. 
conditional  approval  was  given.  The 
Human  Gene  Therapy  Subcommittae 
will  meet  on  July  30  to  review  mere 
documentation  and  vote  of  formal 
recommendation  for  approval  to  the 
Recombinant  DNA  Ad’/iscry  Committee. 
If  recommendation  for  approval  is  given, 
the  Recombinant  DNA  Advisory 
Committee  will  consider  this  protocol  on 
July  31. 

E.  Addilicn  to  Appendix  D of  tha  NTH 
Guidelines  Rsgar^g  a Human  Gena 
Therapy  Protccol/Dr.  Rosenberg 

In  a letter  dated  June  13,  ItJSO,  Dr. 
Steven  A Rosenberg  of  the  National 
Institutes  of  Health  indicated  his 
intention  to  submit  a human  gene 
therapy  prctccol  to  the  H’uman  Gena 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee. 
The  title  of  this  protocol  is  “Gene 
Therapy  of  Patients  with  A.dvanced 
Cancer  using  Tumor  Infiltrating 
Lymphocytes  Transduced  with  the  Gene 
Coding  for  Tumor  Necrosis  Factor.” 

m.  Addition  to  AppendLx  D cf  tha  a 
Guidelines  Regarding  a Human  Gene 
Therapy  Prolocol/Drs.  Freeman 
Abraham,  Dipersio 

Drs.  Scott  A.  Freeman,  Georgs  N. 
Abraham,  and  John  Dipersio  of  the 
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Federal  Register  / 

.iversUy  of  Sochaster  indicated  their 
veniion  to  iubmit  a human  gene 
jierapy  prctccci  to  the  Human  Gene 
Therapy  Subcommittee  and  :he 
Recombinant  DNA  Advisory  Committee. 
The  title  of  this  protocol  is  “Gene 
Therapy  for  Cancer  Treatment  (I]." 

rV.  Addition  to  the  "Points  to  Consider" 
Cocament  to  Expedite  Minor 
Modification  oo  Approved  Protocols 

During  the  June  1 meeting,  the  Human 
Gene  Therapy  Subcommittee 
recommended  a procedure  for 
e.xpedlting  reviews  on  approved  hiunan 
gene  therapy  protocols.  The  fcllou-ing 
policy  is  proposed  for  discussion, 
approval,  and  addition  to  the  documenl 
entitled.  “Poinis  to  Consider  in  the 
Design  and  Submission  of  Protocols  for 
the  Ti’ansfer  of  Recc.mbinant  DMA  into 
the  Genome  of  Human  Subjects."  The 
proposal  is  as  follows: 

A tninor  change  in  a protocol  approved  by 
tha  Human  Gena  Therapy  Subconunittee.  that 
is.  a change  that  does  not  significantiy  alter 
the  basic  design  of  a protocol  and  that  docs 
cot  increase  risk  to  the  subjects,  .’nay  be 
approved  by  the  Cha>r  of  tiie  Subcommittee  if 
the  change  has  also  been  .approved  by  the 
■•ievant  LR3  and  by  the  relevant  institutional 
tsafety  Conunittee.  The  Chair  -.vi!!  report 
. any  such  approvals  at  the  ne.xt  .’agulariy 
■heduled  xeeeti.r.g  of  the  S'jbcoTn.'nittee 

V.  .Addition  to  Appendix  D of  the  NThl 
Guidelines  Regnrding  a Human  Gena 
Transfer  Clinical  Protccol-Drs.  Brenner. 
Ihle,  Mirro 

In  a letter  dated  June  22.  ItJGO.  Drs.  M. 

JC  Brenner.  J.  Ihle,  J.  Mirro  of  the  St.  Jude 
Children's  Research  Hosptial  indicated 
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their  intention  to  iubm.it  a human  gene 
transfer  clinical  protocol  to  the  Human 
Gene  Therapy  Subcomimittee  and  the 
Recombinant  DMA  Advisory  Committee. 
The  title  of  this  protocol  is  "Use  of 
Marker  Genes  to  Investigate  the  Biology 
of  Marrow  Reconstitution  and  Relapse 
of  Malignant  Disease  Following 
Autologous  Bone  Marrow 
Traasplantatioa." 

VI.  Addition  to  Appendix  D of  the  NIH 
Guidelines  Regard'mg  a Human  Gene 
Transfer  Clinical  Protocol/ Dr.  Cometta 

In  a letter  dated  June  22, 1990.  Dr. 
Cometta  of  2ia  University  of  Wisconsin 
indicated  his  intenticn  to  subm.it  a 
human  gens  Lni.nsfer  clinical  protocol  to 
the  Human  Gene  Therapy  Subcommittee 
and  the  Recombinant  DMA  Advnsory 
Committee.  The  title  of  this  protocol  is 
"Retroviral-Mediated  Gene  Tra.nsfer  of 
Bone  Marrow  Cells  During  .Autologous 
Bone  Marrow  Transplaniation  for  .Acute 
Leukemia:  Understandmg  Disease 
Recurrence." 

VII.  .Addidon  to  A.ppendLx  D of  the  NTH 
Guidelines  Regarding  a Human  Gens 
Transfer  Clinical  Protocol /Dr.  Lolze 

In  a letter  dated  June  22. 1990,  Dr.  M. 

T.  Lotze  of  ±e  Pittsburgh  Cancer 
Institute.  University  of  Pittsburgh 
‘indicated  his  intention  to  submJt  a 
human  gene  transfer  clinical  protocol  to 
the  Human  Gene  Therapy  Subcommittee 
and  the  Recombinant  DMA  Advisory 
Committee.  The  title  of  this  protocol  is 
"The  Treatment  of  Patients  with 
Advanced  Ca.ncer  Using  Interleukin  2. 
Interleukin  4 and  T=mior  Infiltrating 
Lymphccytes." 


27.  190  / Notices 


.Additional  documentation  supporting 
these  requests  will  be  distributed  at  the 
meeting.  This  .material  also  is  ivailab!" 
upon  request  from  the  Cffico  of 
Recombinant  D.MA  .Audvrities. 

OMB's  "Manaatcry  Infcrmadun  - 
Require.ments  for  Federal  .Assistance 
Program  .Armouncements"  (45  FR  392921 
requires  a statement  ccncemmg  the 
official  government  programs  contained 
in  the  Catalog  of  Federal  Domestic 
.Assistance.  Normally  NTH  lists  in  its 
announcements  the  number  and  title  uf 
affected  individual  programs  for  ±e 
guidance  of  die  pubiic.  Because  the 
guidance  in  this  notice  covers  not  only 
virtually  every  .NTH  program  but  also 
essentially  every  Federal  rasearch 
program  in  whic.h  DMA  recombinant 
molecule  techniques  could  'oe  used,  it 
has  been  determined  to  be  not  cost 
effective  or  In  the  public  interest  to 
attempt  to  list  these  programs.  Such  a 
list  wo>uId  likely  require  several 
additional  pages.  In  addition.  NIH  could 
not  'oe  certain  Lhat  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow 
NTH  Guidelines.  In  lieu  of  the  individual 
program  listing,  the  NIH  invites  ."saders 
to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listod  in  the  Catalog  of  Federal 
Domestic  .Assistancs  are  affected. 

Deled:  July  14. 1990. 

Jay  Moskowitz. 

AssceJaCe  Dirsc'or.  ofSuiar.ce  Patlcy 

arid Lagisiaiicn.  Ncdoral  [!:s::luies  of  Uecltn. 
[FR  Doc.  90-14S41  Filed  6-2B-90;  3;  !S  sm! 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 


HUMAN  GENE  THERAPY  SUBCOMMITTEE 
MINUTES  OF  MEETING^ 


July  30,  1990 


The  Human  Gene  Therapy  Subcommittee  (a  subcommittee  of  the 
Recombinant  DNA  Advisory  Committee)  was  convened  at  9:00  a.m.  on 
July  30,  1990,  in  Building  31C,  Conference  Room  6,  National 
Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland 
20892.  Dr.  LeRoy  Walters  (Chair)  presided.  In  accordance  with 
Public  Law  92-463,  the  meeting  was  open  to  the  public.  The 
following  were  present  for  all  or  part  of  the  meeting: 


Subcommittee  Members: 

Judith  Areen 
Michael  Brewer 
James  F.  Childress 
Charles  Epstein 
Martin  F.  Gellert 
Brigid  Leventhal 


Maurice  Mahoney 
R.  Scott  Mclvor 
Abbey  Meyers 
Richard  Mulligan 
Robert  Murray 
Robertson  Parkman 


LeRoy  Walters 
Doris  Zallen 
Nelson  A.  Wivel 

(Executive  Secretary) 


A subcommittee  roster  is  attached  (Attachment) . 


Ad  hoc  consultant: 


Gerard  McGarrity,  Coriell  Institute  for  Medical  Research 

Liaison  representatives: 

Charles  MacKay,  National  Institutes  of  Health 
Charles  McCarthy,  National  Institutes  of  Health 
Henry  Miller,  DHHS  Food  and  Drug  Administration 

National  Institutes  of  Health  staff: 

Cindy  Able,  NCI 
Paul  Aebersold,  NCI 
W.  French  Anderson,  NHLBI 
Florence  Antoine,  NCI 
Kim  Badenhop,  NCI 


^The  Human  Gene  Therapy  Subcommittee  is  advisory  to  the  Recombinant  DNA 
Advisory  Committee,  and  its  recommendations  should  not  be  considered  as  final 
or  accepted.  The  Office  of  Recombinant  DNA  Activities  should  be  consulted  for 
NIH  policy  on  specific  issues. 
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Dan  Wegner , NCI 
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Ronald  M.  Atlas,  University  of  Louisville 
Kenneth  H.  Bacon,  Wall  Street  Journal 
M.  James  Barrett,  Genetic  Therapy,  Inc. 

Claudio  Bordignon,  Instituto  Di  Ricovero  E Cura  A Carattera 
Scientifico,  Milan,  Italy 
Paula  Bordignon 

Malcolm  K.  Brenner,  St.  Jude  Children's  Research  Hospital 
Ira  H.  Carmen,  University  of  Illinois 
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Yawen  Chiang,  Genetic  Therapy,  Inc. 
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Emily  M.  Gause,  DHHS,  Alcohol,  Drug  Abuse  & Mental  Health  Admin. 

Melissa  Getz,  Virginia  Polytechnology  Institute 

Pete  Gorner,  Chicago  Tribune 

Keith  Haglund,  Medical  Tribune 

Eugenia  Halsey,  CNN 

Michael  Herschfield,  Duke  University 

James  Ihle,  St.  Jude  Children's  Hospital 

Mary  Jo  Jacobs,  University  of  California,  Berkeley 

Dorothy  S.  Jessop,  Department  of  Agriculture 

Kathy  Johnson,  Foundation  on  Economic  Trends 

Marty  Katz,  New  York  Times 

Faith  Keenan,  Hearst  Papers 

Rebecca  Kolberg,  United  Press  International 

Gene  Koprowski,  Washington  Technology 

Michael  Kriegler,  Cetus  Corporation 

Donald  Krogstad,  Washington  University  School  of  Medicine 

Stephen  D.  Litwin,  Department  of  Veterans  Affairs 

Michael  Lotz,  Pittsburgh  Cancer  Institute 

Brian  Maiorella,  Cetus  Corporation 

Brian  F.  Mannix,  Buckland  Mill  Associates 

Jim  Martin,  ABC  News,  20/20 

Bob  Martindale,  ABC  News,  20/20 

Jeanne  McLachlin,  Genetic  Therapy,  Inc. 

Robert  C.  Moen,  Genetic  Therapy,  Inc. 

Jeff  Morgan,  Somatix  Corporation 
Tom  Palella,  University  of  Michigan 
Fran  Pollner,  Medical  World  News 
Leonard  E.  Post,  The  Upjohn  Company 
Mary  Quinn,  ABC  News,  20/20 
Nan  Richards,  ABC  News,  20/20 
Jed  Rif kin,  PSI  International,  Inc. 

Monica  Riley,  Marine  Biological  Laboratory 
Aleta  Sindelar,  Food  and  Drug  Administration 
Ted  Smith,  Genetic  Therapy,  Inc. 
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CALL  TO  ORDER  AND  INTRODUCTORY  REMARKS;  j 

j 

Dr.  Walters  (Chair)  called  the  meeting  of  the  Human  Gene  Therapy  j 
Subcommittee  of  the  Recombinant  DNA  Advisory  Committee  to  order  j 
at  9:00  a.m.,  July  30,  1990.  He  called  the  subcommittee's  j 

attention  to  the  brochure  entitled  Gene  Therapy  for  Human  j 

Patients  which  explains  the  workings  of  the  Recombinant  DNA  I 

Advisory  Committee  (RAC)  and  the  Human  Gene  Therapy  Subcommittee  j 
(HGTS)  in  lay  language.  He  said  the  purpose  of  the  document  is 
to  provide  information  to  the  general  public  on  human  gene  j 

therapy.  I 

Dr.  Walters  informed  the  subcommittee  that  the  Institutional  I 

Biosafety  Committee  (IBC)  at  the  University  of  Wisconsin  had  not  I 
met  to  act  on  Dr.  Cornetta ' s proposal.  Therefore  the  agenda  for  j 
the  day  would  include:  | 

I: 

1.  The  proposal  on  adenosine  deaminase  (ADA)  deficiency  by| 

Drs.  Blaese,  Anderson  and  Culver;  | 

I 

2.  The  proposal  concerning  tumor  necrosis  factor  (TNF)  by  j 
Drs.  Rosenberg,  Blaese  and  Anderson;  and, 

3.  The  proposal  concerning  human  gene  transfer  in  i 

autologous  bone  marrow  transplantation  by  Dr.  Brenner, 
et  al . , from  St.  Jude  Children's  Hospital. 

i 

I 

PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED  "TREATMENT  OF  SEVERE 
COMBINED  IMMUNODEFICIENCY  DISEASE  (SCID)  DUE  TO  ADENOSINE 
DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS  LYMPHOCYTES  TRANSDUCED 
WITH  A HUMAN  ADA  GENE!  i 

Dr.  Walters  called  on  Dr.  Parkman  to  present  a review  of  the  | 

protocol.  Dr.  Parkman  said  provisional  approval  of  this  protocol j 
had  been  granted  at  the  last  meeting  with  eight  conditions  to  be  ! 
met.  Dr.  Epstein  asked  that  the  conditions  be  restated  so  that 
the  discussion  could  be  focused. 

j 

Dr.  Wivel  said  the  motion  to  approve  this  protocol  was 
unanimously  passed  with  the  following  eight  provisos: 

i 

1.  That  the  consent  form  be  revised,  be  reviewed  and 
accepted  by  the  RAC  at  its  next  meeting; 

2.  That  a stronger  warning  with  regard  to  the  potential 
for  malignancy  be  inserted  in  the  consent  form; 
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3.  That  a stop  criterion  of  two  therapy-related  deaths  be 
inserted; 

4.  That  intraperitoneal  (i.p.)  infusions  not  be  utilized 
without  further  approval  by  this  committee; 

5.  That  proceeding  to  Phase  2B  of  this  protocol  would 
require  approval  by  the  IBC  and  IRB; 

6.  That  full  data  from  the  Milan  experiments  and  any 
related  data  be  provided  for  review  of  a working  group 
of  this  subcommittee  prior  to  a meeting  of  the  RAC  and 
that  a formal  review  of  those  data  be  brought  to  the 
RAC  when  this  protocol  comes  up  for  approval; 

7.  That  a final  version  of  the  inclusion/exclusion 
criteria  reflect  the  parameters  that  were  addressed  in 
the  subcommittee  discussion,  including  age,  length  of 
time  on  PEG- ADA;  and, 

8.  That  there  be  a specific  protocol  for  the  follow-up 
evaluation  of  the  immunological  and  clinical  status. 

Dr.  Parkman  noted  that  the  revised  protocol  still  included 
reference  to  the  use  of  an  i.p.  route  of  administration. 

However,  he  felt  this  was  a minor  administrative  oversight  in 
revising  the  protocol. 

Dr.  Parkman  noted  the  investigators  had  supplied  a summary  sheet 
of  preclinical  trials  showing  that  the  insertion  of  the  human  ADA 
gene  into  the  peripheral  blood  leukocytes  of  cells  from  ADA- 
deficient  patients  appeared  to  normalize  their  function  in  vivo. 
He  said  this  was  important  because  one  of  the  issues  in  the 
"Points  to  Consider"  is  the  matter  of  an  appropriate  animal 
model.  He  said  he  had  several  questions  about  these  trials: 

1.  The  data  appear  to  consist  primarily  of  information 
that  was  presented  at  the  UCLA  meeting  last  winter. 

What  new  data  does  Dr.  Bordignon  have  on  experiments 
that  have  been  done  since  February,  1990?  Has  the  NIH 
group  done  similar  experiments  since  June  1? 

2.  Are  the  experiments  described  a single  experiment  with 
one  patient,  or  are  they  multiple  experiments  with 
multiple  patients?  If  it  is  a single  experiment  with 
one  patient,  have  the  investigators  been  able  to 
reproduce  the  findings  in  a second  set  of  experiments? 
If  it  is  with  multiple  patients,  what  was  the  person- 
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to-person  variation  of  the  experiments?  What  was  the 
patient's  immune  status?  What  was  the  patient's  ADA 
level?  Were  the  patient's  cells  capable  of  in  vitro 
blastogenesis  in  response  to  stimulation  with 
phytohemagglutinin  or  tetanus  toxoid,  either  with  or 
without  exogenous  interleukin-2  (IL-2)?  Was  the 
patient  immunized  to  tetanus  toxoid? 

3.  Figure  2 is  not  interpretable. 

4.  How  many  cells  were  given  to  each  animal?  How  long 
after  the  animals  were  transplanted  were  the  results  in 
Figure  1 obtained?  Were  the  untransfected  cells 
treated  in  parallel  with  the  transfected  cells?  If 
they  were  not  treated  in  a parallel  manner,  were  they 
transplanted  immediately?  What  assays  were  done  to 
show  that  equivalent  viability  and  biological 
reactivity  were  present  in  the  transfected  and  non- 
transfected  cells? 

5.  Were  the  allo-specif ic  and  tetanus  toxoid-specific  T 
cell  clones  obtained  by  primary  limiting  dilution 
analysis,  or  were  they  first  expanded  in  bulk  culture 
and  then  cloned  by  limiting  dilution  analysis?  If 
there  was  an  original  bulk  culture,  what  is  the 
evidence  that  the  alloreactive  and  tetanus-specific 
clones  are  derived  from  multiple  precursors  rather  than 
a single  antigen  reactive  cell?  Has  T cell  receptor 
(TCR)  rearrangement  analysis  been  done  on  the  clones  to 
show  that  they  are  heterogenous,  rather  than 
homogenous,  in  terms  of  their  TCR?  Even  if  the  cloning 
was  done  as  a primary  cloning,  the  TCR  analysis  needs 
to  be  done  to  demonstrate  that  all  of  the  tetanus- 
specific  and  alloreactive  T cells  are  not  derived  from 
a limited  number  of  progenitors. 

Did  the  clones  have  the  HLA  antigens  of  the  patient  or 
mother? 

Were  tetanus  toxoid-specific  clones  directly  clonable 
from  the  patient's  peripheral  blood?  If  tetanus 
toxoid-specific  clones  were  produced  from  the  patient's 
peripheral  blood,  the  cloning  of  the  antigen-specific 
clones  from  the  SCID  mice  would  be  expected.  The 
presence  of  the  ADA  gene  in  the  clones  does  not  prove 
that  the  ADA  gene  is  required  for  the  antigen-specific 
function. 
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6.  What  degree  of  infection  was  obtained  when  cells  were 
treated  with  a single  cycle  of  virus,  which  is 
equivalent  to  the  proposed  NIH  protocol? 

7.  Figure  6.  Why  is  there  no  diagnostic  band  in  clone  B56 
at  5.3  kilodaltons? 

8.  Figure  2.  Where  are  the  controls?  Where  is  the 
histogram  showing  staining  with  directly  labeled 
ascites  to  demonstrate  that  the  4%  staining  is  CD4- 
specific?  What  is  the  staining  pattern  with  an 
antibody  to  CDS?  How  many  CD4^  cells  were  detected 
when  non- transfected  cells  were  injected?  How  many 
CD4‘’’  cells  were  detected  when  the  peripheral  blood  T 
lymphocytes,  transfected  with  a control  vector,  were 
injected? 

9.  Was  human  antibody  to  tetanus  toxoid  produced  in 
addition  to  just  immunoglobulin,  since  tetanus  toxoid- 
specific  T lymphocytes  are  present? 

Dr.  Parkman  summarized  these  questions  as  falling  into  three 
general  areas: 

1.  What  is  the  origin  of  the  immunologially  functional 
cells? 

2.  Was  the  fact  that  immune logically  functional  cells  were 
present  due  to  the  fact  that  the  ADA  gene  was  inserted, 
or  could  an  analogous  degree  of  function  be  seen  in  the 
patient's  peripheral  blood? 

3.  If  the  immunological  function  seen  was  a consequence  of 
the  insertion  of  the  ADA  gene,  how  diverse  was  the 
repertoire  or  spectrum  of  cells  that  were  responding? 
Were  they  all  derived  from  a limited  number  of  cells  or 
were  they  many  different  cells? 

Dr.  Childress  said  he  felt  the  conditions  previously  set  for 
approval  of  the  protocol  were  based  on:  whether  there  was  some 
expectation  that  this  therapy  would  work;  whether  it  was  safe; 
whether  the  use  of  children  was  acceptable;  and  finally  issues  of 
informed  consent. 

Dr.  Childress  said  he  found  the  revised  informed  consent  document 
well  organized  and  said  that  the  addition  of  headings  had  helped. 
He  said  it  had  been  appropriately  expanded  but  without  providing 
excessive  detail.  It  was  generally  concise  and  clear.  However, 
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he  noted  there  was  some  confusion  as  to  whether  infusions  would 
continue  indefinitely  or  for  a period  of  two  years.  He  presented 
a written  critique  including  the  notation  of  typographical  errors 
he  had  found  in  the  document.  He  said  he  had  no  suggestions  for 
revisions  to  the  children's  assent  form.  Both  the  assent  form 
and  the  revised  consent  form  were  deemed  to  be  splendid 
documents . 

Dr.  Mclvor  said  he  also  had  some  concerns  with  the  preclinical 
data  presented  from  the  Milan  experiments.  He  said  one  of  his 
main  concerns  was  the  overall  efficiency  of  the  gene  transfer 
process  being  used.  Only  two  of  four  animals  showed  human  DNA 
sequences  in  spleen.  Further,  he  said  Figure  2,  as  provided,  was 
uninterpretable  as  to  levels  of  ADA  activity.  However,  Figure  5 
convinced  him  there  was  no  problems  with  ADA  expression.  Further 
concerns  in  the  experiments  were: 

1.  Control  levels  of  CD4'^  human  T cells  in  the  mice; 

2.  Levels  of  human  immunoglobulins  obtained  when  normal 
peripheral  blood  lymphocytes  are  provided  to  the 
animals;  and, 

3.  The  heterogeneity  of  types  of  cells  being  accessed  and 
provided  to  the  animals. 

Dr.  Mclvor  said  he  believed  the  subcommittee  would  have  to  deal 
with  two  main  issues: 

1.  Do  the  data  support  a sufficient  T and  B cell 
responsiveness  to  warrant  an  attempt  at  therapy  in 
humans  at  this  point? 

2.  Are  the  Milan  and  NIH  protocols  analogous  enough  to 
predict  an  efficacious  outcome  from  the  NIH  protocol? 

Dr.  Mulligan  said  he  viewed  the  data  from  the  perspective  of 
whether  it  added  anything  to  the  existing  data.  He  said  the 
following  issues  were  still  difficulties  in  the  protocol: 

1.  Whether  the  T cell  repertoire  would  be  maintained,  as 
was  the  case  in  the  enzyme  replacement  approach; 

2.  Whether  culture  conditions  are  good  for  preserving 
function  of  T cells  and  whether  they  are  naturally  IL-2 
responsive  and  what  happens  to  them  without  growth 
factors; 
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3.  Whether  intracellular  expression  of  the  enzyme  is  more 
beneficial  than  direct  infusion;  and, 

4.  Whether  it  is  possible  to  introduce  enough  modified 
cells  to  result  in  the  necessary  detoxification. 

Dr.  Mulligan  said  he  felt  it  was  important  to  have  answers  to 
these  questions  before  the  preclinical  data  could  be  reviewed  in 
relation  to  the  protocol. 

Ms.  Meyers  said  she  was  surprised  to  see  that  Dr.  Zallen's 
critique  of  the  consent  form  was  so  like  her  own,  despite  her  not 
having  communicated  with  Dr.  Zallen.  Ms.  Meyers  said  they  both 
came  up  with  virtually  the  same  questions,  mainly  dealing  with 
who  will  cover  the  cost  of  follow-up  and  continuing  care  once  the 
children  have  left  the  NIH  and  gone  home.  Should  the  NIH  make 
some  guarantee  to  cover  some  medical  expenses  in  light  of  the 
fact  that  the  children  will  be  uninsurable?  Most  general 
practitioners  may  be  unable,  or  unwilling,  to  deal  with  such 
things  as  severe  infections  because  of  their  lack  of  knowledge  of 
gene  therapy. 

Dr.  Zallen  said  she  noted  that  the  investigators  had  promised  to 
provide  this  care  to  the  family  indefinitely.  She  asked  that  if 
there  were  to  be  any  restrictions  on  long-term  care  that  the 
families  know  in  advance  what  those  restrictions  may  be. 

Dr.  Walters  asked  if  the  subcommittee  wished  to  hear  from  Dr. 
Bordignon.  Dr.  Parkman  said  he  felt  it  would  clarify  issues  and 
make  it  easier  for  the  members  of  the  subcommittee  to  make  a 
decision  on  the  protocol. 

Dr.  R.  Murray  asked  what  the  status  was  of  the  requests  for  time 
to  make  presentations  which  were  previously  submitted  in  writing 
and  whether  it  was  felt  that  such  presentations  would  help  in 
understanding  the  technical  aspects  of  the  research  that  has  been 
proposed. 

Dr.  Parkman  said  he  had  discussions  with  both  the  investigators 
and  Dr.  Wivel.  Presentation  of  data  in  a public  forum  is  a 
difficult  issue  for  the  investigators,  as  many  peer  reviewed 
journals  have  difficulty  publishing  work  which  has  been  presented 
in  public i However,  he  said  he  thought  the  primary 
responsibility  of  the  subcommittee  was  to  set  the  precedent  in 
this  and  try  to  gain  as  clear  an  understanding  of  this  proposal 
as  possible.  He  reiterated  that  Dr.  Bordignon  was  not  an 
integral  part  of  the  team  seeking  approval  of  the  protocol  and 
therefore  it  should  be  recognized  that  he  was  in  a somewhat 
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precarious  position  relative  to  making  his  data  public. 

Dr.  Leventhal  said  that  The  New  England  Journal  of  Medicine  had 
previously  had  a similar  policy,  but  that  they  were  becoming  less 
stringent  in  this  regard.  Dr.  Mulligan  added  that  there  should 
be  an  appreciation  of  the  fact  that  the  data  were  not  developed 
and  the  Milan  experiments  were  not  designed  with  this  protocol  in 
mind.  He  said  it  may  appear  to  people  that  criticisms  are  being 
raised  about  the  human  gene  therapy  protocol  that  do  not  pertain 
in  any  way  to  the  Milan  study. 

Dr.  Epstein  suggested  that  the  list  of  provisos  be  reiterated 
with  a current  summary  as  to  the  status  of  each,  so  that  issues 
can  be  narrowed. 

Dr.  Walters  went  through  the  issues  one  at  a time: 

1.  That  the  consent  form  be  revised  and  be  reviewed  and 
accepted  bv  the  RAC  at  its  next  meeting; 

Dr.  Walters  said  all  issues  had  been  taken  care  with  the 
exception  of  the  questions  posed  by  Drs.  Childress,  Zallen  and 
Ms.  Meyers,  which  left  only  minor  matters  for  the  investigators 
to  respond  to. 

2 . That  a stronger  warning  with  regard  to  the  potential 
for  malignancy  be  inserted  into  the  consent  form: 

Dr.  Childress  said  this  issue  has  been  satisfied. 

3 . That  a stop  criterion  of  two  therapy-related  deaths  be 
inserted; 

Dr.  Parkman  said  the  investigators  had  adequately  addressed  this 
on  page  62  of  the  revised  protocol. 

4.  That  intraperitoneal  (i.p.)  infusions  not  be  utilized 
without  further  approval  bv  this  committee; 

Dr.  Parkman  said  there  were  still  references  in  the  protocol  to 
i.p.  administration  that  were  a result  of  administrative 
oversight  and  should  be  removed. 

Dr.  Anderson  said  this  reference  to  i.p.  administration  was  an 
issue  which  the  investigators  wanted  to  retain  as  a compromise 
position.  He  said  this  had  been  worded  so  that  if  the 
investigators  can  provide  data  to  the  Institutional  Review  Board 
(IRB)  that  i.p.  injection  would  be  appropriate,  it  would  be 
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possible  to  present  it  for  consideration. 

Dr.  Walters  said  this  issue  was  as  yet  unresolved  and  the 
subcommittee  would  have  to  discuss  this  further. 

5.  That  proceeding  to  Phase  2B  of  this  protocol  would 
require  approval  bv  the  IBC  and  IRB: 

Dr.  Walters  said  this  was  covered  in  the  revised  protocol. 

6.  That  full  data  from  the  Milan  experiments  and  anv 
related  data  be  provided  for  review  bv  a worlcina  group 
of  the  subcommittee  prior  to  a meeting  of  the  RAC  and 
that  a formal  review  of  those  data  be  brought  to  the 
RAC  when  this  protocol  comes  up  for  approval? 

Dr.  Walters  said  this  would  continue  to  be  discussed  by  the 
subcommittee . 

7.  That  a final  version  of  the  inclusion/exclusion 
criteria  reflect  the  parameters  that  were  addressed  in 
the  subcommittee  discussion.  including  age,  length  of 
time  on  PEG-ADA;  and. 

Dr.  Parkman  said  these  criteria  had  been  included  in  the  revised 
protocol . 

8.  That  a specific  protocol  be  provided  for  the  follow-up 
evaluation  of  the  immunological  and  clinical  status. 

Dr.  Walters  said  the  protocol  for  long-term  follow-up  was  revised 
and  is  on  pages  61  and  62  of  the  revised  protocol. 

Dr.  Walters  said  this  left  three  issues  yet  to  be  finalized: 

1.  The  consent  form; 

2.  The  intraperitoneal  route  of  administration;  and, 

3.  The  Milan  data. 

Dr.  Anderson  said  that  the  investigators  were  very  willing  to 
incorporate  comments  made  on  the  assent  and  consent  forms  and 
that  he  felt  it  was  unnecessary  to  go  into  a discussion  of  those 
issues.  He  suggested,  if  the  subcommittee  wished,  that  the 
Chairman  could  provide  a final  judgment  on  whether  these  issues 
had  been  addressed  and  incorporated  into  the  final  forms. 
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Dr.  Parkman  raised  the  question  of  financing  of  therapy  not 
incurred  on  site  at  the  NIH.  Dr.  Anderson  said  this  issue  was 
being  discussed  at  all  levels  at  the  NIH  and  that  it  impacts  on  a 
number  of  protocols.  He  said  the  Clinical  Center  Director's 
Office  and  the  Bioethics  Program  Office  were  trying  to  determine 
appropriate  wording  and  that  it  would  be  included  in  the  consent 
and  assent  forms. 

Dr.  Leventhal  said  she  wanted  clarification  as  to  whether  NIH 
would  pay  outside  physicians  to  treat  patients  closer  to  their 
homes,  or  whether  the  patients  would  have  to  return  to  NIH  to  be 
provided  with  free  care.  She  suggested  that,  if  the  latter  were 
being  considered,  perhaps  discussion  of  care  closer  to  home 
should  be  removed  from  the  forms.  Dr.  Anderson  said  removal  of 
the  discussion  may  be  the  best  alternative,  so  as  not  to  mislead 
patients  and  families. 

Dr.  Zallen  asked  that  some  statement  be  included  that  the 
treatments  be  "in  the  best  interest  of  the  patient,"  so  that,  as 
new  therapies  become  available,  patients  will  be  advised  of 
preferential  treatments.  Dr.  Anderson  said  this  is  a common 
circumstance  which  occurs  often  in  cancer  therapy,  and  would 
continue  to  be  the  case  for  patients  in  this  protocol. 

Dr.  Walters  said  such  a statement  would  not  be  a guarantee  to  the 
patients  that  the  NIH  would  provide  such  treatment  but  merely  a 
notice  that  "if  something  better  comes  along,  we'll  let  you 
know . " 

Dr.  Walters  noted  consensus  of  the  subcommittee  that  Dr. 
Anderson's  suggestion  of  the  Chairman  providing  final  approval 
was  acceptable  for  dealing  with  the  consent  and  assent  forms,  and 
he  suggested  the  subcommittee  turn  its  attention  to  the  other  two 
issues  still  remaining,  namely  the  i.p.  route  of  administration 
and  the  Milan  data. 

Dr.  Mulligan  asked  whether  the  review  of  the  Milan  data  was  meant 
to  be  a review  of  scientific  issues,  or  whether  there  were 
specific  issues  involved.  Dr.  Parkman  replied  that  the  "Points 
to  Consider"  document  requires  preclinical  data  supporting  the 
mechanism  of  action  of  the  proposed  gene  therapy.  He  said  the 
one  page  summary,  supplied  previously,  did  not  contain  enough 
hard  data  to  warrant  a clearcut  determination  that  these 
experiments  fulfilled  the  criteria  of  being  a preclinical  model 
for  this  particular  protocol.  Dr.  Mulligan  asked  how  these 
issues  could  be  resolved  in  light  of  the  fact  that  the 
experiments  had  been  done  without  this  purpose  in  mind.  Dr. 
Parkman  said  each  member  of  the  subcommittee  would  have  to 
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determine  this  on  his  own  after  reviewing  the  data. 

Dr.  Miller  said  that  the  focus  in  FDA  Phase  I drug  trials  is 
threefold:  the  primary  concern  is  safety  to  patients;  secondly, 

data  must  be  gathered  on  the  pharmacokinetics  and 
pharmacodynamics  of  the  drug  being  tested;  and  thirdly,  there 
must  be  a likelihood  of  efficacy  in  the  patient  population  being 
tested.  He  urged  that  this  protocol  not  be  held  to  a different 
standard  from  routine  drug  trials. 

Dr.  Parkman  said  that  the  investigators  were  putting  this  forward 
as  a Phase  I /Phase  II  trial.  Because  the  patients  are  children, 
it  is  not  deemed  proper  to  do  a toxicity  study  without  looking 
for  efficacy.  Furthermore,  he  said  the  "Points  to  Consider" 
document  does  address  the  issue  of  efficacy.  Dr.  Miller  said  he 
understood  this,  but  that  looking  for  efficacy  was  an  attempt  to 
get  the  maximum  information  possible  from  the  study. 

Dr.  Leventhal  said  she  felt  the  study  was  inevitably  a 
Phase  I /Phase  II  study  since  no  normal  controls  were  being  used 
in  the  study.  However,  she  agreed  with  Dr.  Miller  that  the  major 
concern  is  that  the  patients  are  not  subjected  to  a procedure 
that  has  no  rationale.  It  is  important  to  establish  that  the 
administered  cells  are  working  and  that  they  are  safe  to  use  in 
the  patients.  She  said  she  felt  the  Phase  II  component  is 
implicit  in  the  study  by  the  patient  eligibility  criteria,  but 
that  the  design  is  not  strictly  that  of  a Phase  II  study. 

Dr.  Walters  called  on  Dr.  Claudio  Bordignon  to  present  the  data 
from  his  experiments  in  Milan.  Dr.  Anderson  voiced  his 
appreciation  that  Dr.  Bordignon  had  come  from  Italy  to  provide 
assistance  in  this  review. 

Dr.  Bordignon  said  that  he  was  not  a close  collaborator  in  this 
study  and  that  the  experiments  were  not  done  with  a view  toward 
answering  some  of  the  questions  raised  during  the  review  of  the 
gene  therapy  protocol.  He  expressed  concern  over  his  ability  to 
publish  these  data  but  said  he  had  confidence  in  the  fairness  of 
the  system.  He  noted  that  in  his  country,  "a  process  like  this 
would  be  unthinkable."  He  said  he  could  simply  go  ahead  and  do 
gene  therapy  at  any  time  without  having  the  data  reviewed.  He 
noted  that  at  this  stage  he  did  not  feel  he  was  ready  to  do  a 
human  gene  therapy  experiment.  He  also  apologized  for  the 
limited  information  contained  in  the  initial  FAX,  but  noted  that 
it  was  compiled  quickly  because  he  was  traveling  to  Japan  at  the 
time. 

Dr.  Bordignon  prefaced  his  remarks  about  the  experiments  by 
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stating  that  a specific  limitation  of  the  model  is  that  he  could 
not  generate  a primary  or  secondary  response  to  tetanus  toxoid 
antigens  even  when  using  a huge  number  of  peripheral  blood 
lymphocytes  with  a complete  repertoire.  It  is  beyond  the 
capability  of  this  model  to  address  whether  or  not  a primary 
response  is  obtainable  to  an  antigen  to  which  the  patient  has  not 
been  exposed. 

Dr.  Bordignon  said  the  model  he  used  for  the  experiment  was  to 
take  an  immune  deficient  mouse  (NIH-3  or  BNX  mouse)  and 
reconstitute  the  mouse's  immune  system  with  human  peripheral 
blood  lymphocytes  (PBLs) . He  said  that  his  data  confirm  the 
survival  and  function  of  human  T and  B cells  since  human  IgG  can 
be  identified  in  the  peripheral  blood  of  the  mice  after 
reconstitution.  He  then  modified  this  model  by  using  ADA- 
deficient  human  PBL  which  had  been  made  ADA-positive  by 
utilization  of  a vector  and  transduction  and  made  immunocompetent 
by  PEG-ADA.  He  looked  for  the  presence  of  vector  DNA,  and  thus 
vector-derived  ADA,  in  the  peripheral  blood  of  the  mice. 

Dr.  Bordignon  said  that  a single  patient  was  used  for  all  sets  of 
the  experiments,  studying  at  most  2 mice  per  month,  since  only 
20-30  million  cells  could  be  extracted  from  the  patient  monthly. 
He  noted  that  serum  ADA  level  of  the  patient  remained  constant 
throughout  the  study  and  was  efficacious  in  detoxifying  the 
environment  of  the  patient. 

Dr.  Bordignon  said  that  total  lymphocytes  and  all  the  subsets  of 
T cells  were  normal  in  the  patient.  The  patient  maintained  a 
normal  CD4/CD8  ratio  with  normal  T cell  responses  after  PEG-ADA 
treatment.  The  patient's  immune  function  was  analyzed  by 
response  to  several  different  antigens  both  in  vitro  and  in  vivo 
and  showed  the  patient's  T cells  were  functional.  He  said  that 
immunoglobulin  (Ig)  response  to  vaccination  went  from  nothing 
before  treatment  to  the  normal  range  and  then  declined.  After  a 
second  boost  the  level  went  back  up  and  remains  normal. 

Dr.  Bordignon  said  that  the  vector  used  was  produced  by  Petros 
Hantzopoulos  in  the  laboratory  of  Eli  Gilboa.  It  is  the  only 
vector  used  in  the  mice;  therefore,  he  could  not  make  any 
comparison  to  other  vectors  in  this  model.  This  vector  proved  to 
be  most  suitable  by  its  frequency  of  infection  and  level  of 
expression  at  the  single  cell  level.  He  said  that  the  model  was 
analyzed  by  whether  or  not  human  IgG  was  present  in  the  PBLs  of 
mice  and  that  the  results  were  clear  and  reproducible.  If  the 
animals  were  untreated,  they  had  no  human  IgG  in  peripheral 
blood.  If  they  were  treated  with  ADA-deficient  human  PBLs,  there 
was  very  little  IgG  found,  and  after  2-3  weeks  it  was  not 
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detectable  at  all.  However  if  normal  human  PBLs  were  used,  there 
was  human  IgG  In  the  PBLs  of  the  mice.  However,  there  was 
individual  variation  in  levels  of  IgG  expression. 

Dr.  Bordignon  said  that  Southern  gel  analysis  was  run  for  the 
presence  of  human  ADA  in  the  spleens  of  the  mice,  and  once  again 
the  mice  treated  with  ADA-deficient  human  PBLs  showed  no  ADA, 
whereas  mice  treated  with  ADA-positive  PBLs  showed  the  ADA  band. 
In  order  to  demonstrate  the  human  ADA  band,  it  was  necessary  to 
increase  the  concentration  of  the  protein  lysates  by  4-10  times. 
Utilizing  PCR  analysis,  he  was  able  to  see  CD4'''  T cell  clones  in 
the  spleen.  He  said  that  his  conclusion  was  these  cells 
represent  one  single  clone  with  one  single  integration  event.  He 
noted  that  the  controls  were  IL-2 -stimulated  PBLs  which  showed 
significantly  more  activity  than  can  be  expected  when  using  the 
transduced  cells.  All  clones  were  tested  in  parallel  with  PCR 
and  were  positive  with  the  exception  of  one  which  was  negative. 

Dr.  Walters  thanked  Dr.  Bordignon  for  making  the  long  trip  from 
Milan  and  for  presenting  the  data.  He  then  called  for  a brief 
recess  before  asking  questions  of  Dr.  Bordignon. 

Dr.  Walters  reconvened  the  subcommittee  at  10:50  a.m.,  and  asked 
Dr.  Parkman  to  respond  to  Dr.  Bordignon 's  presentation  regarding 
issues  that  had  been  clarified  and  to  allow  him  to  ask  Dr. 
Bordignon  specific  questions. 

Dr.  Parkman  said  he  found  the  presentation  clarifying  in  several 
regards : 

1.  It  was  now  clear  that  this  was  a series  of  experiments 
involving  one  patient,  done  over  a period  of  months. 

2.  It  was  clear  there  was  a marked  improvement  in  the 
child  with  PEG-ADA  treatment.  This  leads  to  asking  the 
question  to  what  degree  are  the  positive  results  in  the 
mouse  due  to  positive  results  in  the  patient  and 
whether,  if  the  patient  had  not  responded  as  well,  the 
mouse  would  have  responded  the  same. 

3.  It  was  observed  that  T cells  from  the  patient's 
peripheral  blood  were  capable  of  division  in  response 
to  a specific  antigen  as  a consequence  of  ADA  therapy 
and  that  the  child  was  able  to  make  antibodies  to 
tetanus  toxoid.  This  means  the  T and  B cells  were 
capable  of  functioning  in  an  antigen-specific  manner 
prior  to  putting  the  ADA  gene  in. 
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4.  Figure  2 was  clarified.  It  is  now  clear  that  the 
proliferative  responses  of  the  peripheral  blood  T 
lymphocytes  of  the  patients  make  it  likely  that  this  is 
a polyclonal  response  and  that  the  patient's  peripheral 
blood  cells  are  capable  of  responding  to  antigens. 

5.  The  issue  of  the  diagnostic  bands  and  staining  was  made 
clearer.  However  the  question  remains  as  to  whether 
the  insertion  of  the  ADA  gene  is  not  a prerequisite  for 
the  antigen-specific  immune  function  because  the 
peripheral  blood  T cells  in  this  patient  are  capable  of 
antigen-specific  function  in  terms  of  blastogenesis  and 
can  cooperate  with  B cells  to  make  specific  antibody 
before  the  gene  is  inserted.  It  appears  that  the 
insertion  of  the  gene  permits  the  cells  to  survive  in 
vivo  in  the  mouse  and  shows  that  this  result  is  like 
the  NIH  investigators'  data  indicating  that  ADA- 
containing  T cells  survive  longer  in  culture  than  T 
cell  lines  that  do  not  contain  the  vector. 

Dr.  Parkman  said  his  interpretation  of  the  data  was  that  the 
insertion  of  the  human  ADA  gene  into  ADA-deficient  T cells 
permits  the  T cells  to  survive  longer  in  vivo  than  mock-infected 
cells.  The  investigators'  hypothesis  is  that  insertion  of  this 
gene  into  the  peripheral  T cells  of  patients  who  have  a lesser 
degree  of  immune  function  would  allow  the  prolonged  survival  of 
the  cells,  some  of  which  would  be  antigen-specific  and  therefore 
would  have  a damming  effect,  or  recruitment  effect,  on  antigen- 
specific  T cells.  Further,  the  main  point  of  the  data  is  that 
the  insertion  gene  has  nothing  to  do  with  antigen-specific  immune 
function,  but  rather  has  primarily  to  do  with  persistence  of 
these  cells  in  vivo  in  this  model  system. 

Dr.  Mulligan  asked  if  there  was  a need  to  culture  these  cells 
quickly  and  whether  the  assay  system  was  functional.  Dr. 
Bordignon  said  that  if  the  cells  are  cultured  for  a long  time 
they  do  not  engraft.  He  noted  this  result  may  have  to  do  with 
down-regulation  of  cell  surface  molecules  and  their  ability  to 
pass  the  peritoneal  barrier  in  mice  and  may  not  be  relevant  to 
human  engraftment.  He  said  it  had  not  been  studied  thoroughly 
because  it  was  set  aside  when  it  was  found  that  it  did  not  work. 

Dr.  Mulligan  questioned  whether  the  persistence  was  due  to  in 
vitro  cultivation  of  the  cells  or  whether  the  persistence  was 
merely  due  to  gene  transfer.  He  said  he  thought  the  actual 
virus-producing  cells  have  an  effect  on  infection  but  do  not 
necessarily  have  an  effect  on  bone  marrow.  Dr.  Bordignon  agreed 
with  Dr.  Mulligan  and  said  his  data  suggested  this  was  the  case. 
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Dr.  Mulligan  asked  if  Dr.  Bordignon  had  an  estimate  of  the 
frequency  of  the  initial  fraction  of  cells  that  are  infected  in 
his  experiments.  Dr.  Bordignon  said  that  this  is  not  known  but 
is  being  studied  currently. 

Dr.  Mclvor  asked  if  any  ADA  assays  had  been  done  on  the  bulk 
population  after  infection.  Dr.  Bordignon  said  it  was  between 
1/5  and  1/3  of  what  would  be  expected  with  a good  expression 
clone  after  2 days  of  integration  and  expression  time. 

Dr.  Herschfield  asked  if  it  would  be  worthwhile  to  maintain  the 
ADA-deficient  cells  from  the  patient  in  the  presence  of  a level 
of  PEG-ADA  or  other  exogenous  concentrations  of  ADA  while  they 
are  in  vitro  or  after  injection  into  the  mice.  Dr.  Bordignon 
said  that  he  had  done  a variation  of  this  experiment  and  that  it 
did  not  affect  response  to  antigens  or  PHA  proliferation.  Dr. 
Herschfield  asked  whether  most  of  the  deoxyadenosine  that  the 
cells  are  exposed  to  didn't  come  from  degradation  of  DNA  by 
macrophages,  with  red  cell  precursors  being  the  source  of  the 
DNA.  Having  ADA  outside  the  cells  that  are  ADA  deficient  could 
allow  them  to  function  or  persist  for  a longer  period  of  time 
once  removed  from  the  patient.  Dr.  Bordignon  said  this  was 
possible. 

Dr.  Walters  thanked  Dr.  Bordignon  for  his  cooperation  in 
attending  the  meeting  and  presenting  his  data.  He  then  asked  Dr. 
Parkman  if  he  had  any  further  points  to  make  relative  to  the  i.p. 
route  of  administration  in  light  of  Dr.  Bordignon 's  data. 

Dr.  Parkman  said  he  was  not  comfortable  with  leaving  the  decision 
for  instituting  i.p.  administration  up  to  the  local  IRB.  He 
thought  that  it  should  either  be  removed  from  the  protocol 
altogether  or  that  the  investigators  be  required  to  return  to  the 
HGTS  with  data  showing  a greater  level  of  efficacy  with  the  i.p. 
as  opposed  to  the  i.v.  route. 

Dr.  Anderson  said  he  did  not  feel  this  process  was  necessary  if 
the  investigator  and  all  of  the  IRBs  who  will  have  to  approve 
such  a change  in  the  protocol  felt  it  was  in  the  best  interest  of 
the  patients.  It  would  cause  undue  delay  because  of  the 
frequency  of  the  HGTS  meetings.  He  asked  for  a compromise  of 
having  it  come  before  a small  subgroup  of  the  subcommittee  for 
approval  similar  to  the  "chairman's  approval"  of  minor 
modifications  in  protocols.  Dr.  Blaese  said  the  reason  he  left 
this  option  in  the  protocol  related  to  concern  over  how  children 
would  tolerate  repeated  i.v.  infusions.  He  was  concerned  that  if 
the  treatment  appeared  beneficial,  but  was  resulting  in  systemic 
reactions,  he  wanted  to  leave  the  i.p.  administration  as  an 
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option  without  having  the  protocol  stopped  while  seeking  approval 
of  i.p.  administration.  He  asked  if  there  were  any  way  to  get  an 
expedited  approval  from  the  RAC  and  the  subcommittee  to  allow  the 
local  committees  to  view  this  as  a clinical  care  decision. 

Dr.  McGarrity  said  there  was  an  agenda  item  that  would  be  coming 
before  the  RAC  on  expedited  review  of  minor  modifications  to 
protocols. 

Dr.  Walters  asked  if  other  pediatricians  would  have  comments  on 
the  i.p.  route  of  administration.  Dr.  Leventhal  said  one  concern 
relates  to  dealing  with  children  who  are  sick  and  who  probably 
will  have  an  indwelling  catheter  in  place.  Subjecting  their 
immune  system  to  another  foreign  body  would  be  a safety  risk. 

She  said  she  would  delegate  her  vote  on  this  issue  to  the  primary 
and  secondary  reviewers,  but  she  felt  issues  of  safety  must  be 
taken  into  account  as  well  as  the  molecular  biologic  aspects  of 
the  procedure. 

Dr.  Herschfield  noted  that  line  sepsis  had  been  seen  in  two 
patients  on  PEG-ADA  therapy  who  had  central  venous  lines  in  place 
for  administration  of  immunoglobulin.  He  said  the  protocol  did 
not  call  for  children  to  show  clinical  deterioration  on  PEG-ADA. 
Therefore,  he  felt  the  prospective  patients  would  not  have  had 
serious  infection  due  to  PEG-ADA  and  that  a central  venous  line 
would  not  present  any  additional  risk  to  the  patients. 

Dr.  R.  Murray  raised  the  distinction  between  patient  management 
issues  and  issues  related  to  human  gene  therapy.  He  said  if  this 
problem  were  deemed  a patient  management  issue,  then  the  IRB  or 
the  clinical  service  should  be  concerned  about  such  matters.  If, 
however,  this  was  a complication  produced  by  the  use  of  gene 
therapy,  this  should  be  an  issue  for  the  subcommittee.  He  said 
he  did  not  feel  this  was  a gene  therapy  issue  as  far  as  the 
introduction  of  a central  venous  line  was  concerned  and  that  he 
would  be  comfortable  with  allowing  the  chairman  to  approve  such 
as  a minor  modification,  if  indeed  the  RAC  approves  this 
procedure  of  dealing  with  minor  modifications. 

Dr.  Parkman  said  he  did  not  wish  to  prejudge  whether  such  a 
modification  should  be  viewed  as  "minor,"  but  agreed  that  the 
investigators  could  submit  it  for  consideration  as  such  and  let 
it  be  judged  by  the  chairmen  of  the  HGTS  and  the  RAC. 

Dr.  Leventhal  moved  that: 

"Institution  of  intraperitoneal  therapy  be  considered 
a minor  modification  which  could  be  reviewed  by  the 
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chairs  and  considered  by  the  chairs  as  to  whether  it 
needs  to  be  presented  to  the  full  committee  at  a 
regular  meeting." 

Dr.  R.  Murray  seconded  the  motion. 

Dr.  McGarrity  noted  that  a proposal  for  dealing  with  minor 
modifications  was  on  the  agenda  for  the  RAC  meeting  the  next  day 
and  he  was  not  comfortable  with  assuming  the  proposal  would  be 
accepted  by  the  RAC.  He  suggested  that  Dr.  Leventhal  amend  her 
motion  to  allow  for  this  contingency. 

Dr.  Leventhal  amended  her  motion  to  say  that: 

"This  be  considered  a minor  modification  in  terms  of 
the  wording  to  be  considered  by  the  RAC  tomorrow  and 
that,  if  for  some  reason  that  is  not  passed,  that  it 
be  treated  according  to  the  wording  of  that 
suggestion. " 

Dr.  Murray  concurred  with  the  amended  motion. 

Mr.  Brewer  said  that  any  investigator  was  free  to  present  any 
change  to  a protocol  as  being  minor,  but  he  thought  the  sense  of 
the  motion  was  to  presuppose  the  chairs  would  agree  that  this 
would  be  a minor  modification,  and  therefore  would  require  the 
chairs  to  view  it  as  such. 

Dr.  Leventhal  said  she  agreed  in  principle.  However,  since  the 
HGTS  had  discussed  the  issue  specifically,  this  was  not  the  case. 
She  said  the  chairs  would  still  have  the  option  of  deciding  that 
this  was  not  a minor  modification  and  therefore  could  ask  the 
full  committee  to  look  at  the  issue. 

Dr.  Parkman  said  that  the  current  protocol  contains  the  option  of 
i.p.  administration  and  the  entire  protocol  is  being  considered. 
Since  the  HGTS  cannot  deal  with  only  portions  of  the  protocol,  it 
must  find  a way  to  deal  with  the  issue  of  i.p.  administration. 

Dr.  McCarthy  said  there  were  rules  requiring  modifications  of 
protocols  to  be  approved  by  local  IRBs,  and  there  was  no  question 
that  such  a modification  would  have  to  be  approved  by  the  IRB. 

Dr.  Parkman  noted  the  entire  protocol,  including  the  option  for 
i.p.  administration,  had  already  been  approved  by  the  NCI  IRB  and 
the  NHLBI  IRB  without  stipulation.  Therefore  there  would  be  no 
reason  to  return  to  the  IRBs  for  approval.  Dr.  McKay  said  the 
issue  was  clouded  somewhat  by  a lack  of  inclusion  of  the  i.p. 
route  of  administration  in  the  informed  consent  documents. 
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Whereupon,  there  being  no  further  discussion  on  the  motion.  Dr. 
Walters  called  for  a vote.  The  motion  passed  by  a vote  of  12  in 
favor,  none  against,  and  1 abstention. 

Dr.  Walters  said  the  final  issue  was  the  relevance  of  the  Milan 
data  as  being  preclinical  data  for  the  proposed  protocol.  Dr. 
McKay  asked  Dr.  Anderson  to  address  the  issue  of  why  the 
subcommittee  should  accept  these  data  as  providing  the  necessary 
information  required  by  the  "Points  to  Consider." 

Dr.  Anderson  said  the  purpose  of  Dr.  Bordignon's  presentation  was 
to  provide  additional  evidence  that  the  mechanism  suggested  as 
the  scientific  basis  for  the  protocol  was  correct  and  could  work, 
i.e.,  that  genetically  corrected  T cells  could  be  more  effective 
in  the  patient  than  simply  the  reduction  of  serum  deoxyadenosine 
by  PEG-ADA  alone.  He  said  he  thought  the  data  convincingly  show 
this  conclusion  to  be  true.  Further,  he  added  that  this  was  not 
just  in  vitro  data,  or  non-human  primate  data,  but  a specific 
case  of  a patient's  cells  being  corrected  in  a manner  that 
supports  the  basic  scientific  hypothesis  of  the  protocol.  He 
said  he  felt  it  satisfied  all  the  criteria  of  the  "Points  to 
Consider. " 

Dr.  R.  Murray  moved  that: 

"The  protocol  be  accepted  with  the  proviso  that 
intraperitoneal  therapy  not  be  used  at  this  time." 

Dr.  Childress  seconded  the  motion. 

Dr.  Walters  asked  if,  by  saying  "not  be  used  at  this  time,"  Dr. 
Murray  was  referring  to  the  motion  of  Dr.  Leventhal  made  earlier. 
He  said  this  was  the  case. 

Dr.  Parkman  said  there  were  two  issues  he  wished  to  see 
discussed:  (1)  number  of  patients  to  be  treated,  and  (2)  updates 

on  an  annual  basis  to  the  RAC.  Dr.  Anderson  said  there  would  be 
semi-annual  reports  to  both  the  HGTS  and  the  RAC  on  all  patients 
being  treated. 

Dr.  Epstein  said  he  favored  the  motion  and  said  that  in  light  of 
the  history  of  the  proposal  and  the  scrutiny  with  which  it  had 
been  reviewed,  that  the  only  way  to  finally  test  the  hypothesis 
was  to  go  ahead  with  the  protocol. 

There  being  no  further  discussion  on  the  motion.  Dr.  Walters  put 
the  motion  to  a vote.  The  motion  passed  by  a vote  of  12  in 
favor,  1 against,  and  no  abstentions. 
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Dr.  Walters  said  he  wished  to  continue  with  the  next  agenda  item 
before  taking  a luncheon  recess  and  called  on  Dr.  Mclvor  to  begin 
the  discussion. 


PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUM7VN  GENE  THERAPY  PROTOCOL  ENTITLED  ”GENE  THERAPY  OF  PATIENTS 
WITH  ADVANCED  CANCER  USING  TUMOR  INFILTRATING  LYMPHOCYTES 
TRANSDUCED  WITH  THE  GENE  CODING  FOR  TUMOR  NECROSIS  FACTOR; 

Dr.  Mclvor  presented  an  overview  of  the  protocol.  He  said  the 
proposal  was  more  complex  than  the  ADA  protocol  because  it  sought 
therapeutic  benefit  due  to  gene  insertion  and  expression  of  a 
very  potent  biological  response  modifier  whose  mechanism  of 
action  was  not  completely  understood.  He  noted  that  some 
toxicity  had  been  seen  in  using  tumor  necrosis  factor  (TNF)  in 
treating  cancer  patients,  but  that  TNF  also  showed  some 
therapeutic  efficacy.  He  noted  there  were  also  problems  in  this 
protocol  with  analogous  animal  models  for  demonstrating  safety 
and  efficacy  of  the  gene  transfer  and  expression  systems.  The 
safety  and  efficacy  data  rely  on  predictions  about  TNF  expression 
from  transduced  TILs  in  relation  to  toxicity  and  efficacy  of 
direct  TNF  administration  into  tumors.  Further,  there  are 
complications  in  determining  whether  an  efficacious  outcome  is 
due  to  the  TIL  infusion  or  due  to  the  fact  that  TILs  are 
transduced  with  a TNF  expression  system. 

Dr.  Mclvor  presented  the  following  questions  that  needed  to  be 
answered  relative  to  this  proposal: 

1.  Do  the  TNF-TIL  maintain  their  IL-2  dependence  after 
infusion? 

2.  Does  the  8 mg/kg/day  toxicity  level  pertain  to  a single 
injection  or  to  a continuous  infusion?  If  both,  how  is 
this  explained,  considering  that  TNF  has  a half-life  of 
5-10  minutes? 

3 . How  much  tumor  accumulates  in  mice  treated  with  TNF- 
transduced  cells,  and  how  much  TNF  is  expressed  in 
vivo? 

4.  Were  comparable  numbers  of  TNF-TIL  cells  infused  into 
the  monkeys?  Were  the  expression  levels  the  same?  Is 
IL-2  being  administered  and  at  what  level? 

5.  Does  IL-2  withdrawal  result  in  a drop  in  TNF-TIL  in 
vivo,  and  in  serum  TNF? 
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6.  Do  TNF-TIL  respond  to  steroids? 

7.  What  is  the  current  situation  with  respect  to  the 
availability  of  anti-TNF  antibody? 

8.  How  were  the  TIL  infections  performed,  considering  the 
low  titer  of  the  virus? 

9.  How  many  dry  runs  have  been  performed,  and  what  is  the 
Southern  blot  data  on  these?  Is  proviral  structure  and 
copy  number  maintained?  Are  these  data  available  to 
review? 

10.  What  is  the  current  status  of  marked  TIL  trafficking 
studies?  Do  they  support  homing  at  a level  of  .015% 
per  gram? 

11.  In  human  experiments,  how  will  one  determine  what  part 
of  the  efficacy  can  be  attributed  to  TNF  gene  transfer 
and  expression? 

12.  How  was  the  TNF  level  of  150  picograms  per  10^  cells 
per  day  (minimum  level  of  transduced  TIL)  calculated? 

Further,  Dr.  Mclvor  made  the  following  suggestions  to  the 
investigators : 

1.  That  there  be  an  alternative  assay  for  ecotropic  and 
xenotropic  virus; 

2.  That  an  assay  of  transduced  TIL  supernatants  and 
patients*  sera  for  TNF  (neo) virus  be  performed;  and, 

3.  That  a small  group  of  subcommittee  members  analyze  the 
safety  data. 

Dr.  Mahoney  said  he  reviewed  the  proposal  and  found  that  Dr. 
Mclvor  had  covered  most  of  what  he  thought  were  the  major  issues. 
He  did  call  the  subcommittee's  attention  to  the  fact  that  this 
was  a Phase  I cancer  therapy  protocol  and  that  the  patients  will 
be  desperately  ill  with  very  short  expected  lifespans.  He  said 
that,  because  of  this,  it  was  important  to  closely  review  the 
safety  issues.  However,  he  did  not  believe  prolonging 
experimental  verification  of  possible  efficacy  was  justified.  He 
said  the  investigators  had  been  asked  to  share  information  in 
three  general  areas: 

1.  Ongoing  toxicity  studies  in  monkeys; 
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2.  Effectiveness  of  a neutralizing  antibody  in 
neutralizing  TNF  effects  in  a murine  animal  model;  and, 

3.  Trafficking  data  on  how  many  TIL  cells  get  to  tumors 
and  what  kind  of  TIL  cell  aggregation  is  expected,  so 
as  to  be  able  to  judge  what  levels  of  TNF  will  be 
secreted. 

Dr.  Mahoney  said  he  was  interested  in  organ-specific  toxicity  of 
TNF  in  the  liver,  spleen,  and  lining  of  the  gut  as  a result  of 
sequestration  of  TNF  which  does  not  reach  the  tumor.  He  said  he 
also  had  some  minor  concerns  about  the  informed  consent  form. 

Dr.  Parkman  said  he  had  some  concern  as  to  whether  local 
production  of  TNF  would  actually  down-modulate  the  indigenous 
capacity  of  TIL  cells  to  kill  their  appropriate  targets,  and 
whether  the  efficacy  of  the  TIL  cells  was  affected  by 
introduction  of  the  TNF  gene. 

Dr.  Leventhal  said  she  wanted  to  see  some  dose-response  data  on 
decreases  in  toxic  effects  due  to  lowering  of  IL-2  doses  and  the 
relationship  to  toxic  effects  of  the  TILs  themselves.  She  said 
it  was  important  to  know  what  effects  are  due  to  the  TNF  and  what 
are  due  to  the  TIL  plus  the  IL-2.  Further,  she  wanted  to  know 
what  methods  were  envisioned  to  ameliorate  chronic  TNF  toxicity 
as  a result  of  the  TIL  infusion  should  it  occur. 

Dr.  Walters  called  on  Dr.  Rosenberg  to  respond  to  the  questions 
presented  by  the  subcommittee.  Dr.  Rosenberg  said  that  the 
protocol  was  an  attempt  to  improve  upon  adoptive  cellular  therapy 
which  had  begun  with  LAK  cells  (treating  almost  200  patients)  and 
now  with  TILs,  which  had  demonstrated  that  almost  half  the 
patients  show  an  objective  regression  in  their  cancers,  albeit  of 
a limited  duration.  He  said  that  one  obvious  way  to  improve  upon 
this  result  is  to  try  to  alter  the  TIL  to  improve  their  anti- 
cancer properties.  Dr.  Rosenberg  said  it  had  been  shown  in 
previous  studies  that  TIL  traffic  to  tumor  deposits  and 
concentrate  there,  and  further  that  indium^^^  studies  have 
allowed  for  calculation  of  how  many  cells  get  to  the  tumor  site. 
He  said  that  calculations  have  shown  that  TIL  can  be  used  as  a 
potential  vehicle  to  deliver  TNF  to  tumors  in  sufficient  quantity 
to  improve  antitumor  effects. 

Dr.  Rosenberg  said  TNF  was  selected  as  the  first  gene  to  be  put 
into  TIL  on  the  basis  of  extensive  animal  data  from  experiments, 
looking  at  biologic  and  chemotherapeutic  effects  of  TNF  in  mice. 
It  was  found  to  be  the  most  effective  agent  for  causing  tumor 
dissolution  in  the  murine  model,  with  dissolution  of  tumor 
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occurring  in  15-30  minutes  after  administration.  He  said  these 
effects  were  probably  due  to  effects  of  TNF  locally  which  affect 
the  vasculature  and  injure  recirculation,  possibly  due  to  local 
formation  of  oxygen-free  radicals,  resulting  in  tumor  reduction. 

Dr.  Rosenberg  said  that  despite  these  successful  animal 
experiments,  TNF  administration  in  humans  had  been  an  abysmal 
failure.  Injection  of  TNF  into  39  patients  by  both  continuous 
and  bolus  infusion  at  maximum  tolerated  levels  failed  to  produce 
antitumor  effects.  It  is  thought  that  the  reason  for  this  is  a 
difference  in  the  ability  to  achieve  local  concentrations  of  TNF 
in  the  mouse  and  the  human.  He  noted  that  it  was  possible  to 
inject  inbred  mice  bred  to  endure  endotoxin-mediated  infections 
at  a level  of  400  mg/kg.  Therefore,  they  tolerate  TNF  much 
better  than  humans,  in  whom  the  maximum  tolerated  dose  by  i.v.  or 
bolus  infusion  is  8-10  mg/kg  per  day.  However,  if  a high  enough 
concentration  of  TNF  capable  of  mediating  tumor  reduction  could 
be  achieved  at  the  tumor  site  without  systemic  toxicity,  the  same 
antitumor  benefits  might  be  achieved.  This  is  the  rationale  for 
this  proposed  protocol. 

Dr.  Rosenberg  presented  a series  of  slides.  He  began  with  slides 
of  the  ongoing  N2/TIL  protocol  showing  that  5 patients  had  TIL 
cells  bearing  the  marker  gene  after  21  days,  which  is  the  time  at 
which  IL-2  supplementation  is  discontinued.  Further,  the  cells 
were  found  in  tumor  biopsies  of  the  patients.  He  noted  that  all 
safety  studies  required  by  the  subcommittee  had  been  performed 
and  were  negative  without  exception.  Further,  safety  studies  of 
the  viral  supernatant  that  transits  to  TILs  (tests  of  patient 
exposure  to  virus)  have  also  been  negative.  He  said  that  these 
same  tests  would  be  performed  in  the  TIL,j,jjp  protocol. 

Dr.  Rosenberg  said  the  current  attempt  to  introduce  the  TNF  gene 
is  based  on  the  observation  that  TIL  recirculate  and  localize  to 
cancer  deposits,  both  from  scans  with  indium^^^  and  from  actual 
measured  accumulation  of  radioactivity  in  tissue.  He  also 
presented  data  showing  that  human  tumors  in  nude  mice  are  made  to 
regress  due  to  introduction  of  transduced  cells  using  the  same 
vectors  that  are  expected  to  be  used  in  the  protocol.  Further, 
he  presented  data  from  three  studies  that  showed  that  local 
injection  of  TNF  into  human  tumors  results  in  tumor  regression. 

Dr.  Rosenberg  noted  that  an  addendum  to  the  protocol  contains 
results  of  experiments  by  Dr.  Attan  Kasid  which  show  that  the 
viral  vector  has  stable  expression  of  the  TNF  gene  and  that  TILs 
can  be  produced  which  will  make  100  times  the  normal  amount  of 
TNF. 
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He  said  the  protocol  will  be  a classic  Phase  I study  which  has 
been  used  for  evaluation  of  a very  large  number  of 
chemotherapeutic  agents  in  patients  with  advanced  cancer.  The 
study  will  begin  with  a dose  of  non-selected  TIL  that  has  been 
determined  to  be  non- toxic  and  then  will  be  escalated  at  3 -week 
intervals  until  toxicity  is  reached.  Only  after  a maximum 
tolerated  dose  has  been  reached  will  selected  cells  be  given, 
dropping  back  to  a level  of  1/10  the  tolerable  dose  of  non- 
selected  TIL,  and  dropping  back  to  1/3  the  concentration  of  IL-2 
to  be  administered. 

Dr.  Rosenberg  said  the  initial  dose  of  TIL^j^p  to  be  infused  will 
be  .07  micrograms  of  TNF  per  kilogram.  This  is  approximately 
1/100  the  dose  of  TNF  which  is  maximally  tolerable  in  humans  by 

i.v.  administration,  which  is  8 mg/kg  per  24  hours.  This  amount, 
coupled  with  a half-life  of  a few  minutes,  should  be  less  than 
one  percent  of  the  safe  tolerated  dose.  Further,  non-transduced 
TIL  make  20  picograms  of  TNF  per  10®  cells,  and  with  high  doses 
of  IL-2,  as  many  as  6 X 10^^  TIL  have  been  infused  into  patients, 
thereby  producing  .2  mg/kg  per  day  of  TNF  per  patient,  which  is  3 
times  the  starting  dose  to  be  used  in  the  TIL.pj^p  protocol. 

Insofar  as  organ-specific  toxicity  is  concerned,  patients  have 
already  been  treated  with  TILs  making  more  TNF  and  cleared  via 
the  same  mechanisms  without  adverse  consequences.  LAK  cells, 
which  make  500-600  picograms  of  TNF  per  10®  cells,  have  been 
given  to  approximately  200  patients,  and  they  are  cleared  by  the 
liver  and  spleen  in  an  identical  fashion  to  the  method  of 
clearance  of  TIL  cells.  No  adverse  organ-specific  effects  have 
been  noted. 

Dr.  Rosenberg  said  that  after  the  proposal  had  been  turned  down 
by  the  NCI  Clinical  Research  Committee,  the  NHLBI  Clinical 
Research  Committee,  and  NIH  IBC,  additional  data  were  gathered 
and  some  technical  changes  in  the  protocol  were  made  which 
resulted  in  their  approving  the  protocol.  The  result  of  this  was 
the  addendum  to  the  protocol  that  was  supplied  to  the  HGTS.  The 
IBC  had  approved  the  protocol  with  three  stipulations: 

1.  That  evidence  be  presented  to  show  that  TNF  production 
by  the  tumor  cells  was  the  factor  that  led  to  their 
regression; 

2.  That  studies  be  performed  in  an  animal  model  to  show 
that  tumor  regression  could  be  abrogated  by  use  of 
anti -TNF  antibody;  and, 

3.  That  safety  studies  be  performed  in  a primate  model. 
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along  with  presentation  of  additional  information  based 
on  longer  follow-up  of  the  N2/TIL  protocol. 

Dr.  Rosenberg  noted  that  Dr.  Carter,  Chairman  of  the  NIH  IBC,  was 
in  attendance  at  today's  meeting  and  that  new  information  would 
be  presented  regarding  these  three  points. 

Dr.  Rosenberg  said  that,  with  regard  to  evidence  showing  that  TNF 
production  by  tumor  cells  was  the  factor  leading  to  their 
regression,  a study  was  performed  by  Dr.  Anthony  Asher  and  Jim 
Mule,  of  his  laboratory,  in  which  animals  received  tumor  cells 
that  were  either  transduced  with  a TNF-neo  vector  or  just  a neo 
vector.  The  animals  given  the  TNF-neo  vector  showed  tumor  growth 
and  then  regression.  These  animals  were  then  treated  with  either 
a control  antibody  or  anti-TNF  antibody.  The  anti-TNF  antibody 
had  no  impact  on  the  neo-producing  cells  alone.  However,  animals 
that  had  the  neo-TNF  vector,  who  received  anti-TNF  antibody,  had 
tumor  growth. 

He  also  presented  results  of  studies  of  the  N2/TIL  protocol  in 
which  data  has  been  gathered  on  eight  patients  to  date,  three  of 
which  have  died  of  progressive  melanoma.  After  examining  over  25 
samples  obtained  from  autopsies  of  two  of  the  patients,  sampling 
from  multiple  sites,  no  positive  gene  modified  cells  were 
detectable,  even  at  the  1 in  100,000  level.  There  is  one 
positive  sample  which  is  being  re-evaluated,  as  it  is  suspected 
of  being  a false-positive. 

Dr.  Rosenberg  then  presented  data  on  monkeys  that  had  received 
human  TILs  transduced  by  the  exact  vectors  to  be  used  in  humans, 
following  a 20  mg/kg  dose  of  cyclophosphamide.  Two  monkeys 
received  no  cells,  two  received  5 X 10'  cells  per  kg  of  neo- 
vector TIL,  two  received  TIL^jjp  selected  cells  producing  1,942 
picograms  per  10®  cells  per  24  hours,  and  two  monkeys  received 
non-selected  TIL,pj,p  in  a concentration  equal  to  the  that  proposed 
for  infusion  into  humans  based  on  body  weight.  The  monkeys  (two 
groups)  have  been  followed  up  from  7 to  30  days,  and  no  adverse 
effects  and  no  toxicity  have  been  seen  in  any  of  the  monkeys. 

Dr.  Rosenberg  added  that  the  supernatant  will  be  tested  for  virus 
using  the  S'''/L*’  assay  and  some  more  sensitive  assays;  Western 
blots  will  be  performed  on  patient  sera.  With  respect  to  long- 
term effects  of  IL-2,  cells  stop  circulating  and  toxicity  ceases 
when  IL-2  is  stopped,  although  in  two  patients  there  was  survival 
of  a tiny  number  of  cells  out  to  two  months  post  cessation  of  IL- 
2. 


Dr.  Rosenberg  addressed  the  issue  of  transduced  cells  being  able 
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to  produce  only  20-fold  more  than  normally  produced,  but  said 
that  with  selection  they  hope  to  be  able  to  reach  100-fold.  He 
added  that  they  now  had  viral  preparations  available  at  titers  of 
5 X 10®  c.f.u./ml.;  viral  titer  and  availability  of  supernatant 
will  not  be  a problem.  Southern  blots  based  on  quantitative  PCRs 
and  survival  in  G418  show  that  transduction  efficiencies  are  10- 
20  percent,  which  is  very  similar  to  the  LNL6  vector  used  in  the 
N2/TIL  protocol. 

Dr.  Rosenberg  said  the  study  was  a Phase  I trial,  which  by  nature 
is  a trial  to  seek  the  maximum  tolerated  dose  of  the  TIL^j^p,  and 
that,  if  this  trial  is  successful,  a Phase  II  trial  to  evaluate 
the  anticancer  effects  would  be  the  normal  way  to  proceed.  This 
of  course  would  have  to  be  resubmitted  for  local  approval,  as 
well  as  approval  by  the  HGTS  and  the  RAC.  However,  each  patient 
selected  will  have  widely  metastatic  cancer  and  a life  expectancy 
of  only  months.  If  substantial  antitumor  effects  are  seen  they 
will  be  noted  and  carefully  measured,  as  each  patient  will  be  his 
own  control  and  will  be  receiving  increasing  numbers  of  cells. 

Regarding  lysis.  Dr.  Rosenberg  said  that  when  target  cells  are 
treated  with  TNF  or  TNF  and  gamma  interferon,  the  lysis  is 
increased  because  TNF  up-regulates  major  histocompatibility 
complex  (MHC)  antigens  on  the  tumor  cell  surface  when  using 
exogenous  TNF.  However  each  TIL  preparation  has  been  checked  for 
lysis  and  has  been  close  to  the  same  in  4-hour  chromium  release 
assays . 

As  far  as  dose-response  data  are  concerned.  Dr.  Rosenberg  said 
that  the  investigators  intend  to  begin  with  a one-third  dose  of 
IL-2  and  that  with  dose  escalation  leeway  is  provided  in  terms  of 
the  number  of  doses  that  can  be  administered  and  when  it  is 
possible  to  withdraw  IL-2.  He  noted  that,  even  if  1/100  the  dose 
of  IL-2  were  given  for  a long  enough  period,  it  could  result  in 
toxicity.  Finally,  if  toxicity  were  to  occur,  there  are  three 
ways  to  deal  with  it: 

1.  Stop  giving  IL-2,  because  the  cells  are  dependent  on 
IL-2  for  survival; 

2.  Administer  steroids  which  have  a lymphocytic  effect  in 
humans  which  should  cause  lysis  of  any  cell  which 
survives  IL-2  withdrawal;  and, 

3.  Administer  anti-TNF  antibody.  Dr.  Rosenberg  noted  that 
several  commercial  firms  are  now  aggressively  pursuing 
techniques  to  produce  anti-TNF  antibody  and  that  enough 
should  be  available  by  the  time  it  is  needed  and  could 
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be  made  available  in  an  emergency  if  FDA  were  willing 
to  let  it  be  used  in  humans. 

Dr.  Rosenberg  said  he  believed  he  had  covered  all  the  areas  in 
question  and  said  he  would  be  happy  to  answer  any  other 
questions. 

Dr.  Walters  thanked  Dr.  Rosenberg  and  suggested  the  subcommittee 
take  its  luncheon  recess  and  reconvene  promptly  at  2:00  p.m.  for 
continuation  of  the  discussion  of  this  protocol. 

Dr.  Walters  reconvened  the  subcommittee  at  2:05  p.m.  He  noted 
additional  comments  had  been  received  and  distributed  to 
subcommittee  members  from  Mr.  Alexander  Capron  in  relation  to  the 
protocol  and  from  Dr.  Brigid  Leventhal  on  the  protocol  of 
Drs.  Brenner,  et  al.,  from  St.  Jude's  Hospital.  He  reminded  the 
subcommittee  that  there  was  a third  protocol  to  be  discussed 
during  the  meeting  and  suggested  that  this  fact  be  kept  in  mind 
by  the  members.  Dr.  Walters  then  called  on  Dr.  Mclvor  to 
summarize  the  issues  of  the  protocol  under  discussion  and  to 
identify  where  each  issue  currently  stood  in  light  of  Dr. 
Rosenberg ' s presentation . 

Dr.  Mclvor  said  he  would  go  over,  point  by  point,  each  item  he 
had  mentioned  in  his  initial  review. 

1.  Do  the  TNF-TIL  maintain  their  IL-2  dependence  after 
infusion? 

Dr.  Mclvor  said  this  issue  had  been  removed  from  consideration  by 
the  evidence  presented  that  once  IL-2  is  removed,  it  is  not 
possible  to  detect  retroviral  sequences.  He  asked  if  there  were 
any  in  vivo  data  on  experiments  such  as  this  which  had  been  done 
with  TNF-transduced  TIL.  Dr.  Rosenberg  said  such  cells  hadn't 
been  given  to  patients  and  that  the  question  was  unanswerable 
except  by  carrying  out  the  experiment  in  humans. 

2.  Does  the  8 mg/kg/day  toxicity  level  pertain  to  a single 
injection  or  to  a continuous  infusion?  If  both,  how  is 
this  explained,  considering  that  TNF  has  a half-life  of 
5-10  minutes? 

Dr.  Mclvor  said  the  presentation  had  answered  a lot  of  questions 
about  what  the  exact  toxic  level  was  and  the  routes  of 
administration,  but  added  that  it  was  still  difficult  to  predict 
what  difference  may  be  seen  in  infusion  and  expression  from  a 
cellular  source  rather  than  an  extracellular  source. 


[84] 


Recombinant  DNA  Research,  Volume  14 


Human  Gene  Therapy  Subcommittee  - 7/30/90 

3.  How  much  tumor  accumulates  in  the  TNF  tumor-transduced 
mice,  and  how  much  TNF  is  expressed  in  vivo? 

Dr.  Mclvor  said  the  tumor  studies  in  mice  demonstrated  the 
specificity  and  role  of  TNF  in  mediating  regression  of  tumors 
that  are  expressing  TNF.  But  he  said  he  was  unclear  as  to 
exactly  how  much  tumor  accumulates  and  how  much  TNF  is  secreted 
in  animals  that  have  had  tumor  cells  administered. 

Dr.  Rosenberg  said  that  he  could  not  answer  the  question  in  an 
exact  amount,  but  that  a 4 millimeter  tumor  would  contain  a very 
large  amount  of  TNF  compared  to  what  the  TIL  will  make  before 
tumor  regression.  Dr.  Mclvor  said  that  this  would  equate  to 
about  a milligram  per  day.  Dr.  Rosenberg  said  that  this  was 
true,  but  the  TNF  has  a very  short  half-life  and  the  tumors  don't 
last  long  and  begin  to  regress  after  about  10  days. 

4.  In  the  TNF-TIL  infused  monkeys  were  comparable  numbers 
of  cells  infused?  Were  the  expression  levels  the  same? 
Is  IL-2  being  administered  and  at  what  level? 

Dr.  Mclvor  said  that,  since  data  indicate  that  removal  of  IL-2 
results  in  a lack  of  survival  of  TILs,  he  wondered  if  the  cells 
would  survive  in  the  monkey  at  all,  and  what  this  means  in  terms 
of  the  assessment  of  toxicity  in  the  monkey  experiments. 

Dr.  Rosenberg  said  that  a main  limitation  of  the  monkey  model  is 
that  the  cells  are  human  cells  in  an  immunosuppressed  monkey.  He 
said  he  did  not  believe  the  human  cells  were  likely  to  survive  as 
long  in  the  monkey  as  in  humans.  But  he  emphasized  that  the 
amount  of  TNF  made  by  LAK  and  TIL  which  do  survive  in  the 
presence  of  IL-2  is  higher  than  the  starting  dose  proposed  in  the 
protocol.  Thus,  the  investigators  do  not  see  this  as  being  a 
major  problem. 

Dr.  Mclvor  asked  if  the  monkeys  could  be  given  IL-2.  Dr. 
Rosenberg  said  it  would  be  a major  effort  to  do  this.  However, 
he  said  it  potentially  could  be  done.  He  said  his  feeling  was 
that,  since  humans  had  already  tolerated  higher  doses  of  TNF  made 
in  TIL  and  LAK  cells,  it  was  not  necessary  to  perform  yet  another 
safety  study. 

5.  Does  IL-2  withdrawal  result  in  a drop  in  TNF-TIL  in 
vivo,  and  in  serum  TNF? 

Dr.  Mclvor  said  this  question  was  answered  in  the  response  to 
question  one. 
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6.  Do  TNF^TIL  respond  to  steroids? 

Dr.  Mclvor  asked  if  Dr.  Rosenberg  knew  whether  responds  to 

steroids  in  vitro.  Dr.  Rosenberg  said  he  didn't  know,  but  that 
an  IL-2  dependent  cell  in  the  presence  of  IL-2  will  not  be 
affected  by  steroids  in  vitro.  However,  in  the  absence  of  IL-2 
and  in  human  studies  in  which  steroids  were  administered  in  the 
presence  of  LAK  and  IL-2,  the  steroids  produced  a marked 
reduction  in  IL-2  toxicity  in  the  patients  and  allowed  one  to 
give  IL-2  longer  without  seeing  toxicity. 

7.  What  is  the  current  situation  with  respect  to  the 
availability  of  anti-TNF  antibody? 

Dr.  Mclvor  said  this  issue  had  been  satisfactorily  addressed. 

8.  How  were  the  TIL  infections  performed  considering  the 
low  titer  of  the  virus? 

Dr.  Mclvor  said  this  issue  was  addressed  by  Dr.  Rosenberg's 
comments . 

9.  How  many  dry  runs  have  been  performed  and  what  is  the 
Southern  data  on  these?  Is  proviral  structure  and  copy 
number  maintained?  Are  these  data  availeUale  to  see? 

Dr.  Mclvor  said  he  would  still  like  to  see  additional  Southern 
data  on  material  from  other  patients  and  other  dry  runs  which  Dr. 
Kasid  has  agreed  to  provide. 

10.  What  is  the  current  status  of  marked  TIL  trafficking 
studies?  Do  they  support  homing  at  a level  of  .015% 
per  gram? 

Dr.  Mclvor  asked  if  the  N2/TIL  protocol  had  provided  any  further 
insight  into  this  question.  Dr.  Rosenberg  said  it  had  not,  and 
they  had  not  been  able  to  get  a good  estimate  of  the  incidence  of 
marked  cells  at  the  tumor  sites.  He  said  it  could  be  done  in  a 
single-cell  suspension  from  peripheral  blood  but  not  from  the 
tumor.  He  said  he  felt  the  indium^^^  studies  were  done  quite 
carefully  and  are  more  reliable. 

11.  In  human  experiments,  how  will  one  determine  what  part 
of  the  efficacy  can  be  attributed  to  TMF  gene  transfer 
and  expression? 

Dr.  Mclvor  called  Dr.  Rosenberg's  attention  to  a sentence  on  page 
146  of  the  proposal  that  states  that,  "...detailed  studies  of 
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patient  toxicity,  as  well  as  possible  therapeutic  effects,  will 
be  noted."  He  asked  if  these  therapeutic  effects  were  meant  to 
be  those  specifically  attributed  to  TNF,  or  just  overall 
therapeutic  effects. 

Dr.  Rosenberg  said  that,  since  the  patients  to  be  selected  for 
the  protocol  will  have  clearly  evaluable  disease,  any  antitumor 
effects  would  be  carefully  noted  and  measured  during  the  course 
of  treatment  of  the  patient.  He  reiterated  that  the  protocol  is 
a Phase  I protocol  and  not  a Phase  II  protocol  and  that  the 
protocol  was  not  designed  to  evaluate  efficacy,  merely  to  note  it 
when  and  where  possible  during  a short  duration  experiment.  He 
added  that,  if  the  effects  were  dramatic,  they  would  see  them. 

12.  How  was  the  TNF  level  of  150  picogreuns  per  10^  cells 
per  day  minimvim  level  of  transduced  TIL  determined? 

Dr.  Mclvor  said  this  question  was  addressed.  However,  he  thought 
that  the  numbers  must  be  interpreted  to  give  the  system  the 
benefit  of  the  doubt  in  order  to  come  up  with  a positive 
prediction.  It  is  important  to  know  the  TNF  concentration  at  the 
level  of  expression  of  the  cells,  at  the  level  of  homing,  and 
also  at  the  level  of  how  much  interstitial  space  secretion  will 
be  observed.  It  would  be  important  to  know  if  there  is  lack  of 
diffusion  of  TNF  from  the  site. 

Dr.  Mclvor  said  that  since  this  was  a Phase  I toxicity  study  of 
the  administered  TIL^jjp,  the  major  consideration  should  be  the 
determination  of  anticipated  toxicity.  He  was  disappointed  by 
the  lack  of  animal  data  relevant  to  the  system  as  proposed.  He 
said  the  predictions  show  this  dose  to  be  safe,  in  light  of 
observed  human  data,  despite  some  questions  as  to  differences  in 
the  maintained  level  of  TNF  and  the  pharmacokinetics  of  TNF 
expressed  from  the  infused  TIL  cells. 

Dr.  Leventhal  made  the  following  suggestions  for  the  protocol 
regarding  toxicity.  She  said: 

1.  That  under  "Parameters  to  be  Measured,"  precise 
indications  of  frequency  of  collection  of  toxicity  data 
were  needed; 

2.  That  "Appendix  B"  shows  the  type  of  toxicity  data  that 
is  to  be  collected;  however,  no  frequency  of  data 
collection  is  noted; 

3.  That  she  did  not  understand  what  "Bronchospasm  - no 
parenteral  therapy  required"  represented; 
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4.  That  a space  be  left  on  the  form  to  indicate  dosage 
being  administered; 

5.  That  anything  reported  as  grade  4 toxicity  will  be 
reported  as  adverse  toxicity;  however,  the  protocol 
does  not  clearly  state  that  higher  grades  will  be 
annotated ; 

6.  That  the  "Statistics"  section  implies  that  only  one 
patient  will  be  used  at  a given  level,  whereas 
"Appendix  A"  states  that  "First  patient  series  equal  to 
or  five."  Therefore,  it  is  not  clear  how  many  patients 
are  to  be  treated  at  each  level  before  escalation,  and 
how  many  events  are  required  before  cessation  of 
escalation;  and 

7.  That  something  should  be  placed  in  the  protocol  that 
tells  how  toxicity  will  be  stopped  if  it  is  felt  to  be 
intolerable. 

Dr.  Leventhal  said  she  also  had  some  comments  on  the  consent 
form,  partly  in  response  to  Mr.  Capron's  letter,  which  had  been 
received  over  the  lunch  hour.  She  said  the  sentence  at  the  end 
of  the  first  paragraph  in  the  consent  form  says  that  chemotherapy 
may  be  an  option,  whereas  it  was  previously  stated  that 
chemotherapy  would  probably  not  work  in  the  patient's  case.  Dr. 
Leventhal  suggested  adding  a section  called  "Alternatives,"  in 
which  such  issues  could  be  addressed.  She  suggested  the 
following  wording: 

"You  don't  have  to  participate  in  this  study  if  you 
don't  want  to  do  so.  You  can  go  to  another  physician 
for  therapy  at  any  time.  There  is  no  known  curative 
therapy  for  your  disease  at  the  present  time,  and  you 
could  choose  to  have  no  further  therapy." 

Dr.  Mahoney  said  he  felt  the  sentence  in  the  consent  form  which 
states,  "If  you  will  participate  in  this  part  of  the  study,  we 
will  transform  your  lymphocytes,"  is  misleading  in  that  the 
entire  protocol  is  a "gene  therapy  protocol."  It  should  be 
reworded  to  omit  the  phrase  "If  you  will  participate  in  this  part 
of  the  study ..." 

Further  Dr.  Mahoney  said  he  was  not  clear  on  what  was  known  about 
in  vitro  control  of  cytokine  secretion  or  expression  by  growth 
factors.  Dr.  Rosenberg  said  that  this  question  had  been  studied 
extensively  in  patients  receiving  IL-2,  alpha-interferon  and  TNF, 
and  that  in  fact  some  cytokines  can  lead  to  secretion  of  others. 
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However,  he  said  there  were  no  known  cytokines  circulating  in 
patients  that  receive  TNF,  and  it  is  measured  as  part  of  their 
ongoing  studies. 

Dr.  Mahoney  asked  if  perforation  of  the  gut  was  a prominent  side 
effect  of  IL-2  toxicity  and,  if  so,  whether  IL-2  might  stimulate 
infused  cells  which  traffic  to  places  such  as  the  gut  wall  to 
secrete  necrotizing  substances.  Dr.  Rosenberg  said  that  only 
four  cases  out  of  900  had  been  noted  in  previous  studies  with  IL- 
2.  However,  he  said  one  of  the  mechanisms  of  action  is  that  the 
cells  will  have  their  survival  and  activity  enhanced  by  IL~2 
administration . 

Dr.  Mahoney  asked  if  it  was  possible  that  infusing  TIL  cells 
might  introduce  random  tumor  cells  that  escaped  screening.  Thus, 
the  body  would  be  seeded  with  single  tumor  cells  which  do  not 
attract  TILs  and  predispose  the  patient  to  development  of 
multiple  tumors? 

Dr.  Rosenberg  said  this  was  one  of  the  original  problems  they 
considered  in  thinking  about  the  TIL  protocols.  However,  a very 
stringent  procedure  was  devised,  and  the  FDA  approved  a set  of 
criteria  whereby  any  cells  that  are  to  be  infused  are  carefully 
examined  by  a cytologist  using  melanoma-specific  antibodies.  If 
there  is  the  trace  of  even  a single  tumor  cell,  then  the  cells 
are  not  administered.  Further,  in  light  of  the  extremely  heavy 
burden  of  tumor  cells  in  the  patients  who  will  receive  the  TILs, 
the  number  of  any  tumor  cells  that  would  escape  detection  would 
be  at  most  on  the  order  of  1/100,000  of  the  normal  tumor  burden. 

Dr.  Mahoney  questioned  the  occurrence  of  a cancer  in  a mouse  that 
received  retroviral  supernatant  intraperitoneally.  Dr.  Rosenberg 
said  that  Dr.  Anderson  had  studied  the  tumor  and  that  it  did  not 
contain  any  retrovirus.  Since  it  was  an  old  mouse  which  has  a 3- 
5%  incidence  rate  of  spontaneous  cancer,  it  was  deemed  not  to 
have  been  as  a result  of  the  administration  of  the  retroviral 
supernatant . 

Dr.  Rosenberg  said  he  wished  to  address  Dr.  Leventhal's  questions 
as  to  the  number  of  patients  per  dose  level  and  how  often 
measurements  for  toxicity  would  be  taken.  He  said  page  154  of 
the  protocol  contains  a schedule  of  measurement  of  each  of  the 
toxicity  determinants.  He  noted  that  each  patient  is  his  own 
control  and  therefore  if  any  patient  achieves  intolerable 
toxicity,  at  any  given  dose,  the  escalation  would  be  stopped. 

Dr.  Leventhal  said  she  did  not  see  any  form  for  annotation  of 
this  information.  Dr.  Rosenberg  said  that  a toxicity  form  is 
filled  out  daily  on  all  patients  and  that  a nurse  would  enter  the 
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dosage  received  by  each  patient. 

Dr.  Leventhal  asked  what  the  stop  criteria  would  be  for  dose 
escalation.  Dr.  Rosenberg  said  that  any  grade  4 toxicity  that 
were  not  reversible  by  appropriate  medications  would  be  cause  for 
cessation  of  escalation. 

Dr.  Epstein  said  that  the  "suicide  tumor  cells"  in  the  murine 
model  are  interesting.  However,  he  asked  if  a better  model  would 
involve  injecting  tumor  cells  into  a nude  mouse  and  then 
administering  TILs  to  mirror  the  human  experiment.  Dr.  Rosenberg 
said  that  Drs.  Mule  and  Jacob  have  tried  to  do  this  in  nude  mice, 
BNX  mice  and  SCID  mice  with  no  success,  due  to  inability  to 
achieve  appropriate  trafficking  of  human  cells  in  the  mouse.  He 
suggested  there  may  be  endothelial  recognition  mechanisms  which 
will  not  allow  the  human  cells  to  traffic  in  the  mouse.  He  added 
that  such  a model  would  be  helpful  in  evaluating  TIL 
subpopulations  of  gene-modified  TIL. 

Dr.  Epstein  said  he  was  surprised  to  see  the  protocol  being 
described  as  a Phase  I study  and  asked  where  Phase  I would  end 
and  Phase  II  would  begin.  Dr.  Rosenberg  said  that  "Phase  I"  was 
a term  denoting  a trial  for  determining  maximum  tolerated  doses 
of  a therapeutic  reagent  through  dose  escalation.  He  said  the 
design  of  this  study  was  a standard  design  for  such  studies. 

Dr.  Epstein  asked  how  the  subcommittee  was  to  view  the  trial, 
since  up  until  now  the  subcommittee  had  thought  that  efficacy  was 
one  of  the  primary  issues  to  be  discussed.  By  definition,  a 
Phase  I trial  is  primarily  for  determining  maximum  tolerated 
dose.  Dr.  Walters  said  that  during  the  past  two  years  of 
discussion  of  human  gene  therapy  protocols,  the  emphasis  had  gone 
from  looking  at  the  protocols  as  diagnostic  studies  with  no 
emphasis  on  efficacy,  to  placing  a high  emphasis  on  efficacy  in 
the  ADA  protocol,  to  now  a third  category  of  emphasis  on  safety, 
but  with  some  attention  to  efficacy  as  well. 

Dr.  Leventhal  said  she  felt  there  were  two  aspects  to  efficacy  in 
a human  gene  therapy  trial:  (1)  the  efficacy  of  the  technique, 

that  is,  the  gene  can  actually  be  inserted  and  one  is  able  to 
determine  that  insertion  took  place;  and  (2)  what  people  normally 
view  as  efficacy  of  a treatment,  such  as  the  efficacy  involved  in 
drug  or  radiation  therapy  where,  despite  toxicity,  a maximum 
tolerable  dose  is  administered. 

Dr.  Epstein  said  he  viewed  efficacy  as  a reasonable  expectation 
that  a therapy  is  going  to  work.  He  said  that  what  he  wanted  to 
know  is  what  minimum  requirement  the  RAC  and  the  HGTS  were  to 
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place  on  a demonstration  of  expected  efficacy  involving  human 
gene  therapy  protocols.  He  said  the  whole  issue  of  the 
questioning  by  the  subcommittee  on  the  ADA  protocol  centered 
around  issues  of  efficacy  of  the  treatment.  He  asked  that  this 
issue  be  clarified.  Dr.  Mulligan  said  that  it  was  important,  in 
order  to  look  at  efficacy,  to  initially  ask  at  what  dose  it  may 
be  detected.  This  is  the  type  of  proposal  which  falls  between 
being  a diagnostic  study  and  being  an  attempt  to  elicit  an 
efficacious  result. 

Dr.  Parkman  said  that  for  a Phase  I study  to  be  instituted  there 
must  be  adequate  preclinical  information  to  prove  that  the  basic 
concept  is  valid.  There  must  be  some  reason  to  believe  an 
efficacious  outcome  will  occur  as  a result  of  the  protocol  in 
order  to  justify  undertaking  a study  of  safety  and  toxicity  in  a 
Phase  I trial.  Therefore  efficacy  is  not  really  of  tertiary 
concern,  but  must  be  viewed  as  a primary  concern,  even  in  a Phase 
I trial. 

Dr.  Childress  agreed  with  Dr.  Parkman  and  said  that  if  there  were 
no  theoretical  or  experimental  basis  for  thinking  a therapy  could 
work,  there  would  be  no  interest  in  questions  of  safety  about 
that  therapy . 

Dr.  Zallen  asked  the  following  four  questions  relative  to 
biopsies  of  tumor  or  tissue: 

1.  How  many  biopsies  will  be  taken  from  each  patient? 

2.  Will  the  patient  submit  or  sign  a separate  consent  form 
for  each  biopsy? 

3 . How  could  the  patient  distinguish  between  a biopsy 
performed  for  therapeutic  reasons  and  one  performed  for 
research  reasons? 

4.  Could  a patient  decline  to  have  a biopsy  taken? 

Dr.  Rosenberg  said  the  consent  form  would  allow  multiple  biopsies 
to  be  taken  on  any  patient,  and  the  number  would  vary  from 
patient  to  patient.  However,  in  most  cases  only  local  anesthesia 
would  be  required,  the  investigator  would  explain  the  purpose  of 
each  biopsy,  and  the  patient  would  have  the  option  of  accepting 
or  rejecting  the  procedure.  A patient's  declination  of  a biopsy 
would  not  affect  his/her  status  in  any  way.  Dr.  Rosenberg  said 
the  protocol  called  for  a maximum  of  five  biopsies,  one 
pre-treatment  and  four  post-treatment. 
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Dr.  McCarthy  said  that  the  informed  consent  document  alludes  to 
possible  therapeutic  benefits.  In  light  of  the  discussion  over 
the  purpose  of  the  study  (Phase  I versus  Phase  II) , he  felt  it 
would  be  unfair  to  allow  the  patient  to  place  false  hopes  in  this 
kind  of  study.  Dr.  Epstein  said  the  ambiguity  is  stated  on  the 
second  page  of  the  protocol.  It  states  that  the  objective  of  the 
study  is,  "to  evaluate  the  toxicity  and  possible  therapeutic 
efficacy  of  administration  of  TILs." 

Dr.  Rosenberg  clarified  by  noting  that  the  informed  consent 
document  clearly  states,  "Because  these  treatments  are 
experimental,  it  is  not  possible  to  determine  if  you'll  receive 
any  direct  benefit  from  them.  The  purpose  of  the  study  is  to 
determine  the  maximum  doses  of  a treatment  consisting  of  your  own 
gene-modified  immune  lymphocytes  and  IL-2  that  can  be 
administered."  He  said  the  protocol  had  been  carefully  selected 
because  there  is  a belief,  based  on  experimental  evidence,  that 
the  treatment  may  provide  therapeutic  benefit  to  patients  as  they 
reach  the  highest  tolerated  maximum  dose. 

Dr.  Epstein  asked  whether  the  Phase  II  protocol,  if  undertaken, 
would  start  at  the  highest  tolerable  dose.  Dr.  Rosenberg 
explained  that  the  plan  would  be  to  begin  at  a dosage  which  was 
maximally  tolerated  by  80  percent  of  patients  in  the  Phase  I 
study.  He  noted  that  the  investigators  would  come  back  to  the 
HGTS  and  the  RAC  before  beginning  a Phase  II  study,  despite  the 
fact  that  there  would  be  essentially  no  change  in  the  protocol. 

Dr.  Parkman  asked  why  the  tumors  continued  to  grow  in  the  murine 
model  for  a period  of  up  to  12  days  before  systemic 
administration  of  TNF  showed  the  quick  resolution  of  the  cancers. 
Dr.  Rosenberg  said  that  it  appeared  that  systemic  TNF 
administration  produced  no  antitumor  effects  in  the  mice  until 
the  tumors  reached  a size  of  3-5  millimeters  in  diameter.  He 
said  he  believed  that  TNF  worked  on  the  vasculature  of  the  tumor 
itself  and  that  the  tumor  must  develop  a responsive  vasculature 
before  the  TNF  can  work. 

Dr.  Mclvor  said  that  he  had  no  doubt  that,  if  a high  enough  level 
of  TNF  could  be  attained  at  the  site  of  the  tumor,  the  procedure 
could  have  a beneficial  effect  in  tumor  regression.  However,  he 
said  it  was  unclear  that  such  a level  could  be  obtained  in 
humans.  Dr.  Rosenberg  said  the  NCI  IRB  extensively  reviewed  this 
issue  and  did  approve  the  protocol. 

Ms.  Meyers  said  that,  if  this  were  a protocol  aimed  at  acquired 
immunodeficiency  syndrome  (AIDS) , the  room  would  be  filled  with 
patients  demanding  that  the  protocol  be  approved.  Further,  since 
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the  patients  who  will  be  entering  the  protocol  are  terminal 
cancer  patients,  she  felt  the  risks  involved  were  worth  the 
possible  benefits,  and  they  should  be  given  a chance  to  undergo 
this  therapy. 

Dr.  R.  Murray  asked  Dr.  Rosenberg  to  elaborate  on  the  conditional 
approval  from  the  NHLBI  IRB  which  is  contingent  on  primate 
toxicity  studies  that  are  underway.  Dr.  Rosenberg  said  that  this 
protocol  was  approved  by  all  local  committees  contingent  upon 
HGTS  and  RAC  approval.  He  said  the  primate  toxicity  data  is  now 
available  and  with  HGTS  and  RAC  approval  they  will  return  to  the 
local  IRBs  and  IBC  for  final  approval  before  proceeding  with  the 
protocol.  Dr.  Murray  said  he  understood  that  the  protocol  had 
been  approved  at  the  local  level.  Dr.  Rosenberg  said  this 
protocol  was  no  different  from  other  protocols  which  ^the  HGTS  and 
RAC  had  approved,  in  which  local  approval  was  contingent  upon 
HGTS  and  RAC  approval  of  the  protocol. 

Dr.  Parkman  said  he  felt  the  one  contingency  of  HGTS/RAC  approval 
was  what  was  anticipated,  but  the  fact  is  that  there  is  a list  of 
contingencies  contained  in  the  approval  by  the  local  committees. 
He  felt  the  HGTS  needed  to  consider  whether  they  should  accept  a 
conditional  approval  from  an  IRB  or  IBC  that  contains  any 
conditions  other  than  HGTS/RAC  approval.  Dr.  Mahoney  suggested 
that  the  subcommittee  determine  whether  the  three  contingencies 
of  the  IRB  and  IBC  had  been  met  and  that  a vote  be  taken  on  the 
protocol . 

Dr.  Leventhal  said  she  felt  there  were  enough  data  on  toxicity  in 
humans  and  that  waiting  for  data  from  two  or  three  more  monkeys 
was  pointless  when  data  already  existed  on  TNF  toxicity  in  86 
human  beings.  Dr.  R.  Murray  said  that  the  "Points  to  Consider" 
asks  for  preclinical  animal  data  as  a criterion  for  approval  of  a 
human  gene  therapy  protocol.  He  said  that  the  subcommittee  was 
deviating  from  those  guidelines  if  it  approved  a protocol  when 
there  were  outstanding  concerns  over  issues  of  safety.  He  said 
if  there  were  no  concerns  as  to  safety,  then  the  subcommittee 
could  consider  the  protocol  for  approval. 

Dr.  Epstein  made  the  following  motion: 

"I  move  that  we  approve  this  protocol  contingent  upon 
final  approval  by  the  all  institutional  committees  and 
contingent  upon  changes  in  the  consent  forms  to  be 
specified. " 

Ms.  Areen  seconded  the  motion. 


Recombinant  DNA  Research,  Volume  14 


[93] 


Human  Gene  Therapy  Subcommittee  - 7/30/90 


Dr.  Epstein  asked  if  Dr.  Rosenberg  could  have  the  consent  form 
amended  by  the  following  day  for  the  meeting  of  the  RAC  to 
include  any  changes  discussed  during  the  day,  as  well  as  those 
mentioned  in  Mr.  Capron's  letter.  Dr.  Rosenberg  agreed  that  he 
would  work  on  the  consent  form  and  have  an  amended  consent  form 
ready  by  the  time  the  RAC  begins  its  considerations. 

Dr.  Miller  noted  that  if  the  subcommittee  had  concerns  about 
local  concentration  effects  that  would  cause  unanticipated 
toxicity,  that  they  urge  a lowering  of  dose,  or  a decreased 
number  of  cells  to  be  administered  or  a greater  period  between 
administration  of  the  cells.  He  said  that  he  felt  the  protocol 
was  very  conservative,  but  that  any  concerns  should  be 
quantitative  in  nature.  These  could  be  ameliorated  by  dose 
reduction,  rather  than  by  restricting  or  prohibiting  the 
protocol . 

There  being  no  further  discussion,  the  motion  was  put  to  a vote. 
The  motion  passed  by  a vote  of  13  in  favor,  none  opposed  and  no 
abstentions. 

Whereupon,  Dr.  Walters  called  for  a brief  recess  before 
continuing  with  the  next  agenda  item. 

Dr.  Walters  reconvened  the  subcommittee  at  3:40  p.m.,  and  asked 
Dr.  Leventhal  to  begin  discussion  of  the  next  agenda  item. 


PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 


HUMAN 

GENE 
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CLINICAL 
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TO  INVESTIGATE 

THE  BIOLOGY  OF  MARROW  RECONSTITUTION  AND 
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DISEASE 

FOLLOWING  AUTOLOGOUS  BONE 

MARROW 

TRANSPLANTATION ; 

Dr.  Leventhal  said  the  objectives  of  the  study  are  to  determine: 

1.  Whether  the  source  of  relapse  after  autologous  bone 
marrow  transplantation  (ABMT)  for  marrow  derived 
malignancies  is  residual  malignant  cells  in  the 
harvested  marrow  or  in  the  patient; 

2.  Whether  the  majority  of  cases  of  acute  myelogenous 
leukemia  (AML)  which  lack  genetic  markers  represent 
abnormalities  in  a multilineage  cell;  and, 

3.  What  are  the  mechanisms  of  autologous  reconstitution 
and  the  effects  of  stimuli  (including  growth  factors) 
that  modify  the  process. 
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Dr.  Leventhal  said  the  protocol  will  involve  patients  with 
glioma,  AML  and  neuroblastoma  without  detectable  tumor  in  the 
marrow  who  are  eligible  for  autologous  bone  marrow  transplant 
(ABMT)  protocols  within  St.  Jude's  Hospital.  She  said  the 
protocol  calls  for  increasing  the  number  of  harvested  bone  marrow 
cells  by  30  percent.  Thirty  percent  of  the  cells  will  be  taken, 
following  cell  separation,  to  be  treated  and  transduced  with 
marker  genes  while  the  remainder  will  be  frozen.  Following 
reinfusion  of  marrow  into  the  patients,  the  bone  marrow  and 
peripheral  blood  will  be  checked  for  appearance  of  the  vector  and 
analyzed  in  line  with  the  objectives  of  the  study. 

Dr.  Leventhal  presented  the  following  as  questions  concerning 
safety  of  the  protocol: 

1.  Is  there  a reason  to  think  that  incubation  of  bone 
marrow  with  viral  vector  will  decrease  the  likelihood 
of  a graft  take,  and  what  are  the  data  relevant  to  this 
point? 

2.  Have  marrow  cells  been  grown,  in  vitro,  after 
treatment? 

3.  Will  the  one-third  treated  and  untreated  marrows  be 
combined  for  reinfusion?  If  so,  is  there  a potential 
for  suppression  of  marrow  growth  as  a whole? 

4.  Will  there  be  a back-up  marrow  source? 

She  said  the  plans  for  the  possible  use  of  growth  factors  are 
sketchy.  Further,  specific  growth  factors  may  stimulate  the 
growth  of  tumors  as  well  as  normal  marrow  cells.  She  said  any 
such  studies  should  be  spelled  out  in  great  detail  and  considered 
individually  by  tumor  type  and  growth  factor  combinations. 

Dr.  Leventhal  said  she  had  the  following  questions  about  the 
design  of  the  study; 

1.  How  will  it  be  possible  to  determine  what  cells  are 
labeled  in  vitro  when  there  is  no  detectable  tumor  at 
the  time  of  harvest? 

2.  Have  mixing  studies  been  done? 

3.  Is  there  a reason  to  think  that  transfection  of  tumor 
cells  will  be  selective  vis-a-vis  normal  marrow  stem 
cells? 
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4.  How  is  it  possible  to  determine  which  cells  have  been 
transduced  once  the  procedure  is  complete? 

5.  What  are  the  procedures  for  searching  for  a transfected 
cell  after  transplantation  and  reconstitution?  Is  it 
possible  to  determine  which  cell  has  the  vector  at  that 
point? 

Dr.  Leventhal  said  that  feasibility  studies  need  to  be  done  and 
calculations  made  concerning  how  many  patients  are  required  to 
have  a meaningful  study.  She  added  that  with  some  preliminary 
data  it  may  be  possible  to  be  more  precise  in  estimating  levels 
of  labeling  to  be  anticipated  to  allow  for  better  estimates  of 
the  number  of  patients  needed  to  perform  the  study.  She  said 
that  specific  goals  should  be  stated  in  as  quantitative  a fashion 
as  possible. 

Ms.  Meyers  asked  if  any  preclinical  work  has  been  done  in  monkeys 
and,  if  not,  why  it  shouldn't  be  done  in  monkeys  before 
attempting  to  go  to  human  beings.  Dr.  Leventhal  said  that  since 
the  vector  being  used  is  the  neo  vector,  which  is  safe,  the  only 
question  remaining  is  whether  the  marrow  will  regrow  after 
treatment.  If  it  doesn't  regrow,  then  the  experiment  is  not 
safe.  However,  monkeys  do  not  have  the  same  kinds  of  tumors  as 
humans  and  a beautiful  experiment  in  monkeys  could  be  irrelevant 
to  human  oncology. 

Dr.  Mulligan  said  he  had  similar  views  about  the  proposal.  He 
noted  the  protocol  was  logical,  well  written  and  addresses  a key 
problem.  He  said,  while  most  of  the  issues  regarding  use  of 
retroviral  mediated  gene  transfer  were  addressed  in  previous 
protocols,  this  protocol  sought  to  transduce  and  transplant 
different  populations  of  hematopoietic  cells  than  have  been 
previously  infected  and  transplanted.  Further,  he  said  that  the 
investigators  are  interested  in  obtaining  both  infection  of  cells 
required  for  successful  engraftment  to  keep  the  patient  alive  and 
malignant  cells  potentially  to  be  found  in  the  bone  marrow 
inoculum.  He  said  that  transduction  protocols  must  be  considered 
within  the  framework  of  the  ABMT  therapy  and  that  transduction 
should  neither  interfere  with  the  ability  of  the  bone  marrow 
cells  to  reconstitute,  nor  increase  the  frequency  and/or  growth 
potential  of  any  tumor  cells  in  the  marrow  sample. 

Dr.  Mulligan  said  that  feasibility  studies  needed  to  be 
elaborated  in  more  detail,  particularly  with  respect  to  assays  to 
be  employed  in  assessing  effects  of  specific  culture  conditions 
on  progenitor  and  tumor  cell  growth.  Further,  he  said  the 
investigators  need  to  clarify  in  more  detail  what  successful 
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endpoints  of  in  vitro  studies  will  lead  them  to  studies  in  human 
beings.  He  said  that  establishing  safe  and  efficient  gene 
transduction  protocols  in  vitro  prior  to  embarking  on  the  patient 
study  is  critical. 

Dr.  Mulligan  said  the  investigators  acknowledge  that  the  amount 
of  knowledge  to  be  gained  from  the  study  will  depend  on  the 
efficiency  of  transduction  and  the  clonality  of  relapsing  cells. 
He  noted  that  the  investigators  and  their  institution  possess  the 
necessary  expertise  and  facilities  to  carry  out  the  proposed 
studies,  but  recommended  deferring  approval  of  the  protocol  until 
such  time  as  the  in  vitro  experiments  could  be  completed  and 
presented. 

Mr.  Brewer  said  the  local  IRBs  had  given  the  investigators 
provisional  approval  "to  explore  the  concept  only,"  and  he  said 
he  did  not  know  what  additional  information  they  were  seeking. 
Further,  he  said  that  much  of  the  detail  of  the  TIL  portion  of 
the  experiment  was  incorporated  only  by  reference  in  this 
proposal.  He  felt  it  would  better  serve  the  review  by  being 
spelled  out,  at  least  in  summary  form  within  the  protocol.  Also 
he  noted  there  was  no  consent  form  attached  to  the  protocol. 

Mr.  Brewer  questioned  the  additional  risk  to  patients  of  having 
30%  more  marrow  harvested,  plus  the  increased  time  required  for 
this  additional  harvest.  He  said  that  issues  of  patient  rights 
and  patient  confidentiality  needed  to  be  more  clearly  spelled 
out,  as  well  as  issues  of  stopping  criteria  in  the  case  of 
adverse  effects  of  treatment. 

Mr.  Brewer  completed  his  comments  by  noting  that  since  three 
different  disease  entities  were  being  contemplated  for  treatment 
with  different  inclusion/exclusion  criteria,  separate  protocols 
and  consent  forms  would  be  needed  for  each  entity.  Further,  if 
the  gene  marking  would  have  an  explicit  or  even  an  indirect 
effect  on  the  inclusion/exclusion  criteria,  this  issue  should  be 
looked  at  in  depth  before  granting  approval. 

Dr.  Parkman  said  he  felt  the  use  of  4HC  (a  derivative  of 
cyclophosphamide)  to  purge  cells  would  eliminate  target  cells  for 
insertion  of  the  vector  and  therefore  would  require  some  in  vitro 
evidence  that  the  vector  could  be  inserted  in  effective  amounts. 
Further,  he  said  that  he  would  like  to  see  separate  protocols 
developed  for  each  disease  and  that  a protocol  be  brought  back 
that  was  more  focused,  with  more  preclinical  data  showing  the 
investigators  ability  to  insert  the  retroviral  vector  into 
neoplastic  target  cells. 
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Dr.  Leventhal  suggested  that  the  bone  marrow  manipulations  be 
performed  before  purging.  She  said  this  might  increase  the 
number  of  labeled  cells  that  could  be  extracted  from  the  marrow. 
She  asked  if  there  was  a real  concern  about  whether  growth  of 
normal  marrow  stem  cells  might  be  suppressed  by  the  manipulations 
being  performed  and  whether  there  was  evidence  for  selective 
labeling  of  tumor  cells  relative  to  normal  stem  cells.  She 
suggested  these  questions  could  be  answered  by  in  vitro 
experiments.  Further,  she  said  that  the  performance  of  more 
studies  in  vitro  could  help  to  refine  techniques  for 
identification  of  the  cell  of  origin  for  viral  DNA  found  post- 
transplant. 

Dr.  Mulligan  asked  if  there  was  any  proof  that  cells  could 
reconstitute  after  being  in  culture  for  any  length  of  time  and 
whether  it  would  be  possible  at  all  to  get  transplantation  of 
these  cells. 

Dr.  Walters  called  on  Dr.  Brenner  to  address  the  concerns  of  the 
reviewers  and  other  subcommittee  members.  Dr.  Brenner  said  the 
reason  that  three  different  groups  of  patients  were  chosen  was 
that  each  group  would  answer  a different  type  of  question  and 
that  all  the  questions  could  not  be  answered  with  a single 
patient  group.  He  said  the  AML  group  would  answer  the  question 
of  whether  the  malignancy  derives  from  a marrow  multipotent  cell 
or  a committed  cell,  and  would  have  implications  for  future 
treatment.  He  added  that  there  was  no  evidence  that  purging 
would  have  any  impact  on  stem  cells  or  very  early  progenitors  of 
either  malignant  or  normal  cells.  He  said  there  was  no  reason  to 
believe  that  transfection  frequency  or  transduction  frequency 
would  be  altered,  although  that  is  something  which  this 
experiment  would  seek  to  elucidate. 

Dr.  Brenner  said  the  neuroblastoma  studies  would  not  have  the 
same  criticism  leveled  at  them  since  no  purging  would  take  place. 
He  said  they  are  interesting  because  they  are  not  hemopoietic 
malignancies  and  are  not  responsive  to  the  kind  of  hemopoietic 
growth  factors  that  AML  is.  The  goal  of  this  portion  of  the 
study  is  to  determine  the  source  of  the  relapse  and  to  test 
response  of  cells  to  growth  factor,  in  particular  IL-3. 

He  said  that  in  the  glioma  patients  the  interest  is  to  see 
whether  it  is  possible  to  transfect  and  transduce  non-cycling 
marrow  cells  and  what  impact  growth  factors  such  as  IL-3  have  on 
these  patients. 

Dr.  Leventhal  asked  how  it  was  going  to  be  possible,  after 
transplant,  to  determine  the  source  of  relapse  and  whether  a 
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particular  cell  was  a result  of  residual  tumor  in  the 
transplanted  cells  or  a residual  cell  in  the  marrow.  Dr.  Brenner 
said  this  could  only  be  done  if  there  were  a multiplicity  of 
cells  which  contribute,  in  which  case  some  cells  would  be  marked 
and  others  not. 

Dr.  Parkman  reiterated  his  concerns  about  multiple  protocols 
being  put  forward  under  the  rubric  of  a single  proposal  and  said 
he  felt  it  would  be  easier  to  review  them  as  separate  proposals. 
Dr.  Brenner  said  that  despite  there  being  three  different 
protocols,  the  only  issue  for  the  subcommittee  was  the  gene 
marking  portion  of  the  experiments,  which  was  identical  for  all 
three.  Dr.  Parkman  said  that  was  true;  however,  the  reason  for 
performing  the  gene  manipulation  in  each  case  is  different  and 
must  be  viewed  separately  in  terms  of  risks  and  benefits. 

Dr.  Anderson  said  the  only  problem  with  submitting  them  as  three 
separate  protocols  is  that  there  would  then  be  a necessity  to 
submit  three  responses  to  the  "Points  to  Consider,"  three  sets  of 
CV's,  and  three  sets  of  documentation.  The  result  would  be  even 
more  difficult  in  finding  information  contained  within  the 
material. 

Drs.  Mulligan,  Leventhal  and  Parkman  discussed  various  assay 
techniques  that  could  be  employed  in  trying  to  determine 
acceptable  preclinical  data  in  each  of  the  three  diseases  under 
consideration.  Dr.  Mulligan  summed  this  up  as  requiring  assays: 

1.  To  demonstrate  infection  of  the  range  of 
hematopoietic  cells  of  interest,  so  that  the 
progenitor  cells  giving  rise  to  the  cancers 
could  be  ascertained; 

2.  To  answer  questions  of  the  necessity  of 
growth  factors,  the  difference  of  infection 
between  purged  and  unpurged  cells,  and  the 
difference  between  marrow  from  previously 
treated  patients  versus  patients  who  are  non- 
ablated. 

Dr.  Mulligan  moved  that  further  review  of  the  protocol  be 
deferred  until  a proper  collection  of  preclinical  data  could  be 
made.  Mr.  Brewer  seconded  the  motion. 

Dr.  Miller  suggested  a mechanism  be  set  up  whereby  an 
investigator  could  meet  with  either  a subcommittee  of  the  HGTS  or 
perhaps  individual  expert  members,  or  be  able  to  come  in  and  seek 
guidance  in  protocol  preparation  at  various  stages  before  formal 
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submission  of  protocols. 

There  being  no  further  discussion  of  the  motion,  Dr.  Walters  put 
it  to  a vote.  The  motion  passed  by  a vote  of  13  in  favor,  none 
opposed  and  no  abstentions. 

Dr.  Walters  thanked  Dr.  Brenner  for  the  protocol  and  said  he 
hoped  the  discussion  had  been  helpful  to  him.  Dr.  Anderson  asked 
how  long  a period  in  advance  of  the  next  meeting  a response  would 
have  to  be  submitted  by  Dr.  Brenner  in  order  to  receive  written 
comments  by  the  time  of  the  meeting.  Dr.  Epstein  said  he  felt 
this  is  a question  that  needed  to  be  discussed  by  the 
subcommittee.  He  said  he  felt  a system  should  be  set  up  whereby 
an  investigator  would  submit  a proposal,  have  it  reviewed  and 
have  a written  response  forwarded  to  the  investigator,  so  that  at 
the  next  meeting  the  investigator  could  come  prepared  to  address 
more  specifically  the  result  of  the  review.  He  suggested  that  it 
would  require  at  least  six  weeks  to  go  through  such  a process. 
Further,  he  added  that  it  was  important  that  a specific  list  of 
deficiencies  be  composed  after  the  initial  subcommittee  review. 
When  the  proposal  returns  to  the  subcommittee,  the  issues  will  be 
concise  and  there  will  be  no  need  to  readdress  the  entire 
protocol . 

Dr.  Mulligan  said  the  only  problem  with  such  a system  was  what  to 
do  with  new  information  that  is  gathered  between  the  time  of  a 
review  and  the  meeting  of  the  subcommittee.  Dr.  Leventhal  said 
another  problem  with  Dr.  Epstein's  suggestion  is  that  the 
investigator  is  only  responding  to  a primary  reviewer,  and  other 
members  of  the  subcommittee  may  have  questions  which  need  to  be 
addressed. 

Dr.  Epstein  moved  the  following: 

1.  That  a proposal  come  to  the  subcommittee  no 
later  than  8 weeks  before  a scheduled 
meeting; 

2.  That  they  be  reviewed  by  primary  and 
secondary  reviewers  within  3 weeks; 

3.  That  the  reviews  be  written  and  list  specific 
recommendations,  if  changes  are  warranted; 

4.  That  these  recommendations  be  sent  to  the 
investigator  with  a response  to  be  received 
no  later  than  3 weeks  prior  to  the  scheduled 
meeting;  and. 
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5.  That  these  responses  be  sent  back  to  the 
reviewers  for  their  final  evaluation  and 
circulated  to  all  subcommittee  members. 

Dr.  Mulligan  seconded  the  motion. 

Dr.  Mclvor  said  he  would  not  vote  for  such  a proposal  because  he 
felt  the  current  system  was  working  well.  Dr.  Anderson  said  he 
did  not  favor  the  proposal  because  it  sets  up  a situation  whereby 
protocols  which  become  available  at  different  times  would  not  be 
given  equal  consideration  at  a meeting  merely  because  there  was 
not  time  to  prepare  the  written  comments. 

Dr.  McGarrity  said  that  he  viewed  this  as  setting  up  a two-tiered 
system  of  review  and  that  such  a system,  in  light  of  an 
increasing  workload,  would  not  be  feasible.  He  said  he  was 
concerned  that  the  subcommittee  may  turn  from  being  advisory  to 
the  RAC  and  the  Director  of  NIH,  to  being  advisory  to 
investigators  wishing  to  submit  proposals.  In  essence,  primary 
and  secondary  reviewers  might  be  viewed  as  co-authoring  the 
proposals  before  they  ever  come  before  the  full  subcommittee. 

Dr.  R.  Murray  said  there  were  two  factors  that  had  played  a role 
in  approvals  of  prior  human  gene  therapy  protocols:  (1)  Dr. 

Anderson  played  an  integral  part  in  all  of  the  protocols,  had 
once  been  a member  of  the  committee  and  had  in  fact  helped  write 
the  "Points  to  Consider"  document;  and  (2)  the  subcommittee  had 
an  interest  in  promoting  work  in  the  field.  He  said  he  felt 
there  was  a need  to  have  a better  structure  for  how  protocols 
would  be  dealt  with  in  the  future  in  order  to  expedite  research. 
Yet  the  process  should  be  kept  open  enough  so  that  people  who  are 
critical  of  the  field  can  be  made  well  aware  of  what's  going  on 
and  can  understand  the  process. 

Mr.  Brewer  and  Ms.  Areen  both  suggested  that  investigators  be 
made  aware  of  the  benefits  of  early  submission  and  written  review 
but  that  the  process  not  be  made  mandatory.  Ms.  Areen  suggested 
that  no  mandatory  time  limit  be  set  beyond  allowing  time  for 
primary  and  secondary  reviews.  Dr.  Parkman  supported  Dr. 
Epstein's  motion. 

Dr.  Childress  asked  whether,  if  a protocol  did  not  conform  to  the 
time  constraints  being  discussed,  it  would  not  be  considered  at 
all  at  a meeting  of  the  HGTS.  Dr.  Epstein  said  he  did  not  intend 
this  to  be  the  case,  but  that  late  protocols  would  be  judged  on 
their  own  merits.  Dr.  Parkman  said  that  unless  it  was  mandatory, 
as  the  original  motion  stated,  then  scientists  would  not  abide  by 
the  policy. 
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Dr.  Murray  called  the  question  on  the  motion  with  a second  by  Ms. 

Areen.  Dr.  Walters  put  the  motion  to  a vote.  The  motion  failed 

by  a vote  of  4 in  favor,  9 opposed,  an  no  abstentions. 

Dr.  Epstein  said  he  would  offer  a new  motion.  Dr.  Epstein  moved: 

That  a two-tiered  system  be  set  up.  The  first  tier  would 

be: 

1.  That  a proposal  come  to  the  subcommittee  no 
later  than  eight  weeks  before  a scheduled 
meeting; 

2.  That  it  be  reviewed  by  primary  and  secondary 
reviewers  within  three  weeks; 

3.  That  the  reviews  be  written  and  list  specific 
recommendations,  if  changes  are  warranted; 

4.  That  these  recommendations  be  sent  to  the 
investigator  with  a response  to  be  received 
no  later  than  three  weeks  prior  to  the 
scheduled  meeting;  and, 

5.  That  these  responses  be  sent  back  to  the 
reviewers  for  their  final  evaluation  and 
circulated  to  all  subcommittee  members. 

A second  tier  would  be: 

1.  That  a proposal,  with  all  local  IRB/IBC 
approvals,  with  the  exception  of  merely 
requiring  HGTS  and  RAC  approval,  come  to  the 
subcommittee  no  later  than  4 weeks  before  a 
scheduled  meeting; 

2.  That  primary  and  secondary  reviews  with 
specific  recommendations  be  written  and  sent 
to  the  subcommittee  members  and  the 
investigator  no  later  than  2 weeks  prior  to  a 
meeting;  and, 

3.  That  applicants  not  be  permitted  to  respond 
to  the  reviews  at  that  meeting. 

Dr.  Mahoney  seconded  the  motion. 

Dr.  Leventhal  said  she  felt  such  a procedure,  not  allowing  the 


[102] 


Recombinant  DNA  Research,  Volume  14 


Human  Gene  Therapy  Subcommittee  - 7/30/90 

investigator  to  respond  to  the  reviews  at  the  meeting,  was 
punitive,  and  she  moved  to  table  the  discussion.  Dr.  R.  Murray 
seconded  the  motion  to  table. 

Whereupon,  Dr.  Walters  called  for  a vote  on  the  motion  to  table. 
The  motion,  requiring  only  a simple  majority,  passed  by  a vote  of 
seven  in  favor,  six  opposed,  and  no  abstentions. 

Dr.  R.  Murray  suggested  that  the  Chair  appoint  a subgroup  of  no 
fewer  than  three  and  no  more  than  five  members  of  the 
subcommittee  to  consider  this  issue  and  to  report  back  with  a 
motion  at  the  next  regularly  scheduled  meeting  of  the 
subcommittee . 

Dr.  Anderson  reminded  the  subcommittee  that,  if  it  were  going  to 
require  final  approvals  from  IRBs  and  IBCs  from  out  in  the  field, 
certain  problems  will  arise.  Most  IRBs  and  IBCs  have  no 
experience  in  reviewing  human  gene  therapy  protocols,  and  they 
will  be  hesitant  to  give  final  approval  as  distinguished  from  a 
provisional  approval  dependent  on  HGTS  and  RAC  approval. 

Dr.  Atlas  suggested  the  matter  of  submission  of  human  gene 
therapy  protocols  be  discussed  at  the  upcoming  regional  public 
hearings  being  held  by  the  RAC. 

Dr.  Leventhal  suggested  that,  if  the  workload  of  the  subcommittee 
was  anticipated  to  increase,  some  thought  be  given  to  extending 
the  length  of  meetings  to  more  than  one  day  or  to  having  more 
frequent  meetings.  Dr.  Wivel  said  that  lengthening  the  meetings 
would  be  a better  alternative,  so  as  not  to  ask  people  to  travel 
to  Washington  on  a more  frequent  basis. 

Dr.  Walters  said  he  would  appoint  a subgroup  to  report  back  on 
the  issue  of  the  timing  of  protocol  submission.  He  asked  that 
members  check  the  dates  of  future  meetings  in  their  materials  and 
thanked  them  for  their  excellent  work  on  the  protocols  and  for 
staying  late  to  complete  the  meeting. 
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Ad-^ournmeni: 


There  being  no  further  business,  Dr.  Walters  then  adjourned  the 
meeting  of  the  subcommittee  at  5:27  p.m. , on  July  30,  1990. 


Ne-lson  A.  Wivel,  M.DT 


Executive  Secretary 

I hereby  acknowledge  that,  to  the 
best  of  my  knowledge,  the  foregoing 
Minutes  and  Attachment  are  accurate 
and  complete. 


Chair 

Human  Gene  Therapy  Subcommittee 


Date: 
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RECOMBINANT  DNA  ADVISORY  COMMITTEE 


MINUTES  OF  MEETING^ 
July  31,  1990 


The  Recombinant  DNA  Advisory  Committee  (RAC)  was  convened  for  its 
forty-fourth  meeting  at  9:00  a.m.  on  July  31,  1990,  in  Building 
31C,  Conference  Room  6,  National  Institutes  of  Health,  9000 
Rockville  Pike,  Bethesda,  Maryland  20892.  Dr.  Gerard  J. 

McGarrity  (Chair)  presided.  In  accordance  with  Public  Law  92- 
463,  the  meeting  was  open  to  the  public.  The  following  were 
present  for  all  or  part  of  the  meeting: 
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^The  RAC  is  advisory  to  the  National  Institutes  of  Health  (NIH),  and  its 
recommendations  should  not  be  considered  as  final  or  accepted.  The  Office  of 
Recombinant  DNA  Activities  should  be  consulted  for  NIH  Policy  on  specific 
issues . 
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I.  CALL  TO  ORDER  AND  OPENING  REMARKS! 


Dr.  Gerard  G.  McGarrity  (Chair)  called  the  meeting  of  the 
Recombinant  DNA  Advisory  Committee  (RAC)  to  order  at  9:00  a.m., 
on  July  31,  1990.  He  said  a notice  of  the  meeting  had  been 
published  in  the  Federal  Register  on  June  27,  1990,  and  that  a 
quorum  was  present.  He  noted  that  the  RAC  is  advisory  to  the 
Director  of  the  National  Institutes  of  Health  and  that  times  as 
published  on  the  agenda  were  tentative.  He  called  attention  to 
the  fact  that  Dr.  Charles  Epstein  was  attending  his  last  meeting 
as  a member  of  the  RAC  and  thanked  him  for  his  contributions  over 
the  past  4 years. 

Dr.  McGarrity  then  welcomed  the  following  new  members  to  the  RAC: 
Dr.  Ira  Carmen  from  the  Department  of  Political  Science, 
University  of  Illinois;  Dr.  Anna  Epps,  Associate  Dean  for  Student 
Services  at  Tulane  University  School  of  Medicine;  Dr.  Donald 
Krogstad,  Departments  of  Medicine  and  Pathology,  Washington 
University  School  of  Medicine,  St.  Louis;  and  Dr.  Leonard  Post, 
Director  of  Molecular  Biology  Research  at  the  Upjohn  Company, 
Kalamazoo,  Michigan.  He  noted  that  Dr.  Susan  Hirano  of  the 
Department  of  Plant  Pathology  at  the  University  of  Wisconsin  had 
also  been  selected  as  a new  member,  but  due  to  a scheduling 
conflict,  was  unable  to  attend  the  meeting. 

Dr.  McGarrity  welcomed  Dr.  LeRoy  Walters,  Chair  of  the  Human  Gene 
Therapy  Subcommittee  (HGTS) , and  Dr.  Robertson  Parkman,  a member 
of  the  Human  Gene  Therapy  Subcommittee,  as  ad  hoc  consultants  for 
this  meeting  of  the  RAC. 

Dr.  McGarrity  noted  the  following  changes  to  the  agenda.  Item 
VII  would  not  be  considered  because  local  review  was  incomplete. 
Item  VIII  was  not  submitted  in  time  for  inclusion  in  the  Federal 
Register  notice;  therefore,  no  official  vote  could  be  taken  on 
this  matter  although  discussion  could  occur.  Further,  the 
protocol  listed  as  Item  VI  was  deferred  by  the  HGTS  and  a summary 
of  their  actions  would  be  presented. 

Dr.  McGarrity  noted  that  the  monograph  Gene  Therapy  for  Human 
Patients  has  now  been  published  and  is  available  to  the  general 
public.  It  is  a useful  guide  to  explaining  human  gene  therapy  to 
a lay  audience.  He  noted  that  there  are  additional  copies  of 
this  monograph  available  for  anyone  who  wishes  to  have  them. 

Dr.  McGarrity  noted  that  the  HGTS  had  met  on  July  30,  1990,  and 
he  thanked  Dr.  Walters  and  the  members  for  doing  a truly 
outstanding  job.  He  said  he  had  been  involved  in  the  formulation 
of  review  for  human  gene  therapy  for  the  last  5-6  years  and  that 
during  this  time  the  "Points  to  Consider  for  Protocols  for  the 
Transfer  of  Recombinant  DNA  into  the  Genome  of  Human  Subjects" 
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document  has  proven  itself  to  be  a good  working  document.  Since 
this  document  has  proved  flexible  enough  to  evolve  with  the 
conditions  in  this  area  of  clinical  research,  it  has  a real 
usefulness . 

He  noted  the  importance  of  an  effective  and  timely  review  to  the 
field  while  assuring  that  research  in  this  area  is  as  safe  as  is 
humanly  possible.  He  noted  the  correlation  between  the  reviews 
of  this  new  technology  with  that  of  early  research  with  E.  coli 
where  the  knowledge  base  was  very  limited  and  no  one  knew  the 
major  problems.  However,  he  said  he  felt  the  RA.C  and  the  HGTS 
had  responded  admirably  to  assure  more  timely  review  of 
protocols,  while  maintaining  a high  standard  for  a very  strong, 
sound,  scientific  review  of  these  protocols.  He  said  that  he 
felt  the  RAC  and  the  HGTS  had  served  the  NIH  and  the  general 
public  well.  He  hoped  that  the  patients  undergoing  this  therapy 
would  stand  a better  chance  for  success  in  their  therapies  due  to 
these  deliberations. 

Dr.  McGarrity  noted  that  some  future  decisions  as  to  scheduling 
of  meetings  of  both  the  RAC  and  the  HGTS  must  be  made,  as  well  as 
improving  the  efficiency  of  the  review  and  its  responsiveness  to 
the  investigators.  Furthermore,  he  said  decisions  needed  to  be 
made  relative  to  interactions  with  local  Institutional  Review 
Boards  (IRBs)  and  Institutional  Biosafety  Committees  (IBCs)  to 
alleviate  the  necessity  for  the  RAC  and  HGTS  to  perform  work 
which  should  be  done  at  the  local  level.  Furthermore,  he  added 
that  the  issue  of  timetables  for  submissions  to  the  RAC  and  HGTS 
must  be  addressed  immediately. 

Dr.  McGarrity  called  the  members'  attention  to  the  regional 
public  hearings  that  are  to  take  place  over  the  next  two  months. 
He  stressed  that  these  would  be  an  excellent  mechanism  to  discuss 
the  issue  of  interaction  with  local  IRBs  and  IBCs  as  well  as 
timetables  for  submission  and  urged  members  of  the  RAC  to  attend 
these  meetings.  He  also  asked  members  to  communicate  any 
suggestions  in  these  areas  with  the  Office  of  Recombinant  DNA 
Activities  (ORDA) . He  once  again  thanked  the  RAC  and  the  HGTS 
for  their  concern  and  thorough  scientific  review  of  protocols  in 
this  field  and  asked  Dr.  Riley  to  take  up  the  matter  of  the 
review  of  the  minutes  of  the  March  30,  1990,  meeting  of  the  RAC. 


MINUTES  OF  THE  MARCH  30,  1990  MEETING  OF  THE  RAC; 

Dr.  Riley  said  she  had  read  the  minutes  and  that  they  conformed 
to  her  memory  of  the  meeting  with  one  exception.  She  said  that 
under  "Other  Business,"  she  felt  there  was  confusion  between  the 
two  topics  of  human  gene  therapy  and  the  scheduling  of  the  public 
hearings.  She  suggested  moving  the  first  sentence  of  the  section 
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under  "Other  Business"  to  the  beginning  of  paragraph  four.  The 
first  sentence  of  the  first  paragraph  should  introduce  the  topic 
of  the  public  hearings  and  make  it  clear  that  the  first  three 
paragraphs  have  to  do  with  the  public  meetings,  with  the 
following  text  pertaining  to  human  gene  therapy. 

Dr.  Riley  moved  adoption  of  the  minutes  with  this  correction. 

Mr.  Mannix  said  he  also  had  read  the  minutes  and  agreed  with  Dr. 
Riley's  suggestion  for  a change  in  wording,  and  he  seconded  the 
motion. 

Dr.  McGarrity  offered  a friendly  amendment  in  the  form  of  a 
request  to  have  ORDA  staff  research  the  vote  on  a motion  found  on 
page  14  of  the  minutes.  Currently  the  minutes  reflect  that  the 
vote  was  "passed  by  majority  vote."  He  asked  that  the  actual 
tally  of  votes  be  inserted  at  this  point.  Dr.  Riley  accepted 
this  as  a friendly  amendment. 

There  being  no  further  discussion  on  the  motion.  Dr.  McGarrity 
called  for  a vote  on  the  motion.  The  motion  passed  by  a vote  of 
15  in  favor,  none  opposed,  and  2 abstentions. 

Dr.  McGarrity  said,  before  getting  into  the  discussion  of  the 
SCID-adenosine  deaminase  (ADA)  deficiency  protocol,  that  he  felt 
it  was  important  for  members  of  the  RAC  who  did  not  attend  the 
meeting  of  the  HGTS  to  get  a flavor  of  what  had  been  presented 
and  discussed.  He  expressed  a desire  that  ORDA  include  the 
appropriate  portion  of  the  minutes  of  the  HGTS  meetings  of  June  1 
(Attachment  B)  and  July  30,  1990,  into  the  minutes  of  this 
meeting  (See  Attachment  B & C) . Furthermore,  he  said  the  same 
should  be  done  with  discussions  of  the  proposal  for  human  gene 
therapy  involving  the  proposed  use  of  tumor  necrosis  factor 
(TNF) . He  then  called  upon  Dr.  Gellert  to  discuss  the  SCID-ADA 
protocol. 


III.  PRESENTATION  AND  DISCUSSION  OF  PROPOSED  ADDITION  TO  APPENDIX  D 
OF  THE  ”NIH  GUIDELINES”  REGARDING  HUMAN  GENE  THERAPY  PROTOCOL 
ENTITLED  *»TREATMENT  OF  SEVERE  COMBINED  IMMUNE  DEFICIENCY  (SCID) 
DUE  TO  ADENOSINE  DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS 
LYMPHOCYTES  TRANSDUCED  WITH  A HUMAN  ADA  GENE." 


Dr.  Gellert  noted  that  the  HGTS  had  discussed  this  protocol  at 
both  the  June  1,  1990,  and  July  30,  1990,  meetings.  At  the  June 
1,  1990,  meeting,  the  protocol  had  been  tentatively  approved 
subject  to  the  following  provisos: 

1.  That  the  consent  form  be  revised,  reviewed,  and 
accepted  by  the  RAC  at  its  next  meeting; 
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Dr.  Gellert  noted  that  a revised  consent  form  had  been  presented 
to  the  HGTS  at  the  July  30,  1990,  meeting  and  that  Dr.  Childress 
would  address  suggested  further  revisions  to  this  form. 

2 . That  a stronger  warning  with  regard  to  the  potential 
for  malignancy  be  inserted  into  the  consent  form; 

Dr.  Gellert  said  this  had  been  done. 

3.  That  a "stop  criterion"  of  two  therapy-related  deaths 
be  inserted  into  the  protocol; 

Dr.  Gellert  said  this  had  been  done. 

4.  "That  intraperitoneal  infusions  not  be  utilized  without 
further  approval  by  this  committee; 

Dr.  Gellert  said  this  was  considered  a hazardous  procedure 
especially  in  immune  deficient  children.  However,  it  had  been 
decided  by  the  HGTS  that  this  could  be  viewed  as  a minor 
modification  to  the  protocol  if  the  proposed  procedure  for 
handling  minor  modifications  to  protocols  were  approved  by  the 
RAC. 


5.  That  proceeding  to  Phase  2B  of  the  protocol  would 
require  approval  by  the  IRB; 

Dr.  Gellert  said  this  has  been  agreed  to  by  the  members  of  the 
HGTS. 


6.  That  full  data  from  the  Milan  experiments  of  Dr. 
Claudio  Bordignon  be  provided  for  review  by  the 
subcommittee  prior  to  a meeting  of  the  RAC; 

Dr.  Gellert  said  he  would  return  to  this  topic  for  more 
discussion  shortly. 

7.  That  a final  version  of  the  inclusion/exclusion 
criteria  for  patients  to  be  accepted  or  not  accepted 
into  the  protocol  reflect  items  such  as  age  and  length 
of  time  on  Polyethylene  Glycol  (PEG) -ADA; 

Dr.  Gellert  said  this  information  had  been  provided  on  pages  51 
and  52  of  the  revised  protocol  and  is  included  as  handwritten 
notes  on  those  pages. 

8.  And  that  a specific  plan  for  follow-up  evaluation  of 
the  immunologic  and  clinical  status  of  the  patients  be 
given. 
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Dr.  Gellert  noted  that  this  had  been  inserted  on  pages  61  and  62 
of  the  revised  protocol. 

Dr.  Gellert  said  the  only  two  issues  to  consider  were  the  consent 
form  and  the  data  from  the  Milan  experiments.  He  noted  that  Dr. 
Bordignon  had  made  a presentation  to  the  HGTS  on  July  30,  1990. 

He  said  Dr.  Parkman  could  also  discuss  this,  but  Dr.  Gellert  made 
the  following  comments  relative  to  this  presentation. 

Dr.  Gellert  said  Dr.  Bordignon 's  data  showed  that  infusion  of 
cells  from  a child  with  ADA  deficiency  into  immunodef icient  mice 
would  be  unsuccessful  if  the  cells  were  not  treated.  However,  if 
a vector  carrying  the  ADA  gene  were  inserted  into  the  human  ADA 
deficient  cells,  the  cells  would  survive  in  a relatively 
equivalent  fashion  to  immune  cells  from  a normal  patient. 

However,  if  a patient  has  been  previously  immunized  with  tetanus 
toxoid,  then  among  the  ADA-containing  cells,  one  can  detect  a 
tetanus  toxoid  response,  after  passage  through  the  mouse.  He 
said  the  problems  with  this  model  were  twofold.  One,  the  cells 
came  from  a patient  who  had  been  on  PEG-ADA  therapy,  and  who 
would  have  been  too  well  from  the  standpoint  of  immune 
reconstitution  to  be  eligible  for  the  proposed  protocol.  Two, 
the  ADA-containing  vector  was  not  the  same  one  that  is  being 
proposed  in  the  protocol.  Therefore,  there  are  two  possible 
models  proposed  for  how  this  therapy  might  work: 

1.  ADA-containing  lymphocytes  may  survive  longer;  or 

2.  ADA-containing  cells  may  detoxify  the  environment  to 
make  the  endogenous  immune  system  in  the  patient 
function  in  a more  normal  fashion. 

Dr.  Gellert  noted  that  the  Milan  data  supports  the  first 
hypothesis  but  sheds  no  light  on  the  second.  However,  despite 
these  imperfections  in  the  preclinical  model,  the  HGTS  felt  this 
was  promising  enough  evidence  to  vote  in  favor  of  the  proposed 
protocol . 

Dr.  McGarrity  called  on  Dr.  Childress  for  his  comments.  Dr. 
Childress  said  he  would  elaborate  on  the  discussion  of  the 
consent  form.  He  said  the  discussion  centered  on  the  need  for  a 
stronger  warning  about  risks  of  malignancy  and  other  unknown 
risks.  He  said  the  revised  consent  and  assent  forms  were  an 
improvement.  He  stressed  the  helpfulness  of  the  organization, 
the  addition  of  headings,  and  appropriate  expansion  and  clarity 
of  writing  in  the  new  forms.  Additional  specific  changes  were 
recommended,  mainly  for  clarification,  and  he  said  he  would  be 
happy  to  reply  to  questions  about  these. 

Dr.  Childress  said  suggestions  from  Ms.  Meyers  and  Dr.  Leventhal 
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were  received,  mainly  having  to  do  with  making  it  clear  that 
parents  are  informed  accurately  about  what  will  be  covered  in 
later  phases  of  the  treatment,  particularly  if  there  is  movement 
to  another  treatment  or  to  treatment  outside  the  NIH.  He  said 
the  investigators  had  agreed  to  take  account  of  these  suggestions 
and  to  revise  the  consent  and  assent  forms  in  response  to  these 
concerns.  Dr.  Childress  thanked  the  investigators  for  their 
cooperation  in  making  the  protocol  and  consent  forms  responsive 
to  the  concerns  of  the  subcommittee. 

Dr.  Mclvor  said  that  the  major  considerations  during  discussions 
of  this  protocol  had  centered  on  the  mechanism  by  which  the  gene 
insertion  was  to  act  to  lead  to  alleviate  the  symptoms,  the 
matter  of  extended  survival  of  lymphocytes  containing  ADA,  and 
intracellular  expression  of  ADA  in  the  lymphoid  cells,  leading  to 
endogenous  detoxification  of  the  environment  to  make  the  immune 
system  function.  He  emphasized  that  the  anticipated  mechanism  of 
action  involves  the  intracellular  expression  of  ADA  in 
lymphocytes,  leading  to  their  increased  survival. 

Dr.  Parkman  said  that  there  were  three  hypotheses  which  were 
discussed: 


1.  Introduction  of  the  normal  gene  would  allow  the  cells 
to  function  better  immunologically,  regardless  of 
survival; 

2.  Introduction  of  the  gene  would  allow  the  cells  to  live 
longer  without  changing  total  body  tissues  or  changing 
the  intrinsic  capacity  of  the  cell  to  mediate  any 
degree  of  function;  and 

3.  This  nucleated  cell,  by  having  ADA  contained  within  it, 
would  do  a more  efficient  job  of  reducing  total  body 
burden  of  deoxyadenosine.  Since  the  toxic  effects  of 
the  lack  of  ADA  occur  very  early  in  thymic  development, 
reducing  total  body  burden  would  allow  normal 
differentiation  to  occur  more  rapidly. 

Dr.  Parkman  said  it  was  important  to  realize  that  what  was  shown 
in  the  Milan  data  in  a murine  model  had  verified  the  results  of 
previous  in  vitro  studies  performed  by  the  NIH  investigators. 

They  demonstrated  that  insertion  of  the  gene  allowed  the  cells  to 
live  longer. 

Therefore,  a major  consideration  arises.  In  order  for  this 
protocol  to  be  successful,  one  has  to  assume  that  a patient  who 
does  not  respond  well  to  PEG-ADA  still  possesses  a small  number 
of  cells  capable  of  protective  immunity.  Normally  these  cells 
would  die  off  rapidly,  but  by  the  use  of  gene  therapy,  such  cells 
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may  accumulate  in  time,  resulting  in  protection  of  the  patient 
and  improvement  in  his/her  immune  function.  Furthermore,  since 
most  SCID  patients  do  not  live  beyond  the  age  of  one  year,  the 
patients  to  be  accessed  into  the  study  already  are  a subset  of 
patients  with  a relatively  mild  form  of  this  disease.  Since  they 
have  survived  for  this  long,  they  may  benefit  more  readily  than 
patients  with  more  severe  forms  of  the  disease. 

Dr.  Riley  said  she  wanted  to  be  sure  that  efficacy  of  the 
treatment  could  be  measured  in  patients  who  were  already  on  PEG- 
ADA.  Dr.  Parkman  said  that  the  patients  who  would  be  included  in 
the  protocol  would  not  have  effective  protective  immunity. 

Despite  being  able  to  respond  to  a single  antigen,  their  T cells 
are  non-functional.  He  said  this  is  proved  by  the  need  to 
continue  to  treat  them  with  intravenous  immunoglobulin. 

Therefore,  improvements  in  specific  immunity  to  antigens  would  be 
one  of  the  proofs  that  the  therapy  is  working. 

Dr.  Atlas  asked  whether  cellular  treatment  would  be  decreased  if 
the  patients  developed  an  adequate  immune  response.  Dr.  Parkman 
said  the  protocol  did  not  address  this  issue  specifically  but 
that  such  a reduction  would  be  a logical  next  step  if  an 
improvement  in  specific  immunologic  function  is  demonstrated. 

Dr.  Atlas  questioned  whether  such  a reduction  in  therapy  would 
have  to  be  brought  back  to  the  HGTS  and  the  RAC  for  approval. 

Dr.  McGarrity  said  this  would  be  a modification  to  the  protocol 
and  would  have  to  be  approved.  However,  he  added  that  the  RAC 
was  going  to  consider  a proposed  addition  to  the  "Points  to 
Consider"  which  would  expedite  minor  modifications  to  approved 
protocols  and  would  be  discussed  later  in  the  meeting.  If  such  a 
reduction  were  considered  to  be  a minor  modification,  and  if  the 
RAC  approved  the  amendment  to  the  "Points  to  Consider,"  then  a 
minor  modification  could  be  reviewed  by  the  local  IBC  and  IRB. 
Then  the  Chair  of  the  HGTS  and  the  Chair  of  the  RAC  could  approve 
such  a modification.  Dr.  Miller  added  that  the  Food  and  Drug 
Administration  (FDA)  would  also  have  to  approve  any  such  changes 
to  the  protocol. 

Dr.  Atlas  asked  how  many  patients  were  likely  to  be  eligible  for 
the  protocol  and  whether  there  were  enough  to  draw  a distinction 
between  the  existing  PEG-ADA  therapy  and  the  new  gene  therapy. 

Dr.  Parkman  said  the  current  pool  of  patients  on  PEG-ADA  therapy 
was  very  heterogeneous  in  its  responses  to  PEG-ADA,  with  about  a 
third  responding  well,  a third  with  partial  responses,  and  a 
third  who  do  not  respond.  He  expected  the  results  of  the  gene 
therapy  protocol  to  be  the  same,  noting  that  it  might  not  work  in 
all  patients.  Currently,  the  investigators  have  approximately  a 
half  dozen  eligible  patients  who  are  interested  in  participating 
in  the  protocol.  Dr.  Blaese  said  that  he  felt  there  would  be 
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enough  patients,  who  would  fulfill  the  inclusion  criteria  over 
the  next  3-4  years,  to  accumulate  the  patient  numbers  necessary 
for  the  study. 

Dr.  Mclvor  asked  Dr.  Parkman  if  he  felt  the  withdrawal  of  PEG-ADA 
or  immunoglobulin  was  a "minor"  modification  to  the  protocol. 

Dr.  Parkman  said  he  did  not  think  so. 

Dr.  Gellert  moved  that  the  protocol  be  approved.  Dr.  Childress 
seconded  the  motion.  Dr.  Wivel  asked  for  clarification  on  the 
issue  of  intraperitoneal  administration.  He  said  the  motion  of 
the  HGTS  for  approval  of  the  protocol  included  a proviso  that 
intraperitoneal  (I.P.)  administration  not  be  carried  out  at  this 
time.  Dr.  McGarrity  asked  Dr.  Mclvor  if  this  was  also  included 
in  his  question  as  to  what  constituted  a minor  change  in  the 
protocol.  Dr.  Mclvor  said  he  was  only  referring  to  withdrawal  of 
PEG-ADA  or  immunoglobulin  treatment.  Dr.  Parkman  said  he 
remembered  specifically  that  the  HGTS  had  agreed  that  the 
investigators  could  choose  to  ask  that  the  introduction  of  I.P. 
administration  be  viewed  as  a minor  modification.  However,  the 
HGTS  did  not  want  to  prejudge  the  outcome  of  such  an  application 
and  left  this  up  to  the  Chair  of  the  RAC  to  decide  whether  he 
felt  this  would  be  a minor  modification,  dependent  upon  the 
information  supplied  as  part  of  any  such  application. 

Dr.  McGarrity  also  noted  that  the  current  protocol,  as  approved, 
called  for  10  patients  to  be  treated  and  asked  if  an  increase 
above  this  number  should  be  viewed  as  a minor  modification.  Dr. 
Parkman  said  it  would  depend  upon  the  results  in  those  10 
patients.  Dr.  McGarrity  said  this  could  be  taken  up  at  a later 
date. 

There  being  no  further  discussion.  Dr.  McGarrity  put  the  motion 
to  approve  the  protocol  to  a vote.  The  motion  passed  by  a vote 
of  16  in  favor,  1 opposed,  and  zero  abstentions. 


Proposed  Addition  to  Appendix  D of  the  ”NIH  Guidelines" 
regarding  HTiman  Gene  Therapy  Protocol  entitled  ”Gene  Therapy  of 
Patients  with  Advanced  Cancer  using  Tumor  Infiltrating 
Lymphocytes  Transduced  with  the  Gene  Coding  for  Tumor  Necrosis 
Factor  (TNF)”; 

Dr.  McGarrity  called  on  Dr.  Mclvor  to  begin  the  discussion  of 
this  protocol.  Dr.  Mclvor  said  he  presented  a lengthy  review  at 
the  HGTS  meeting,  and  he  would  summarize  the  major  points  of  this 
review  for  members  of  the  RAC  who  were  not  present  at  that 
meeting. 

Dr.  Mclvor  said  the  proposal  presented  some  new  challenges  in 
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terms  of  consideration  of  human  gene  therapy  protocols.  He 
pointed  to  the  fact  that  the  protocol  seeks  to  express  a 
biological  response  modifier  (tumor  necrosis  factor)  in  tumor 
infiltrating  lymphocytes  (TIL) , and  that  the  mechanism  of  action 
for  this  protein  is  not  well  understood.  Furthermore,  it  is 
known  that  TNF  has  a number  of  toxic  effects  associated  with  it. 
Therefore,  there  are  issues  of  safety  that  have  to  be  considered. 
There  is  relatively  minimal  preclinical  animal  data  to  show  the 
protocol  is  either  safe  or  efficacious.  Some  in  vitro 
experimentation  had  been  done  on  TNF-transduced  TIL,  but  the 
investigators  relied  primarily  upon  observed  results  in 
administration  of  TNF  by  infusion  or  injection  for  predicting 
safety  and  efficacy. 

Dr.  Mclvor  said  that  since  the  patients  to  be  included  in  the 
protocol  were  suffering  from  advanced  metastatic  cancer,  every 
possible  consideration  to  move  forward  with  the  new  therapy 
should  be  encouraged.  He  said  the  possibility  of  viral  spread 
from  TILS  into  other  tissues  was  an  unlikely  event.  However,  he 
noted  that  if  this  occurred  through  some  unknown  mechanism,  it 
could  lead  to  some  detrimental  effects  in  the  patients. 

Dr.  Mclvor  said  the  main  risk  involved  in  this  therapy  is  the 
over-expression  of  TNF  in  the  body  that  could  lead  to  a toxic 
effect.  He  noted  toxic  effects  have  been  seen  by  administration 
of  TNF  by  injection  and  infusion  at  levels  of  8 micrograms  per 
kilogram  per  day.  The  protocol,  however,  calls  for  an  initial 
level  of  systemic  TNF  expression  of  .07  micrograms  per  kilogram 
per  day,  far  below  the  observed  toxicity  level  previously  noted. 
He  pointed  to  the  fact  that  TNF  expression  as  a result  of 
infusion  may  be  different  from  cellular  expression,  but  that  TIL 
and  lymphokine  activated  killer  (LAK)  cells  both  express  low 
levels  of  TNF  and  have  been  administered  to  patients  in  high 
amount  without  toxic  effects.  Therefore,  Dr.  Mclvor  felt  it  was 
unlikely  that  a toxic  effect  would  be  observed  and  that  the 
procedure  was  safe. 

Dr.  Mclvor  said  additional  primate  studies  were  conducted  as  a 
result  of  local  review,  and  initial  data  indicated  that  infusion 
of  TNF-transduced  TILs  showed  no  toxicity.  However,  he  said  IL-2 
was  not  co-administered  because  of  difficulties  with  IL-2 
administration.  Therefore,  it  was  unlikely  that  a significant 
level  of  maintenance  of  the  TILs  was  achieved  in  the  monkeys.  It 
did  prove  that  administration  of  the  TIL,j.j^p  was  not  toxic. 

Dr.  Mclvor  said  that  if  a toxic  effect  is  observed,  there  are  a 
number  of  options  open  to  the  investigators,  namely: 

1.  Withdrawal  of  IL-2  administration; 
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2.  Steroid  administration;  and 

3.  Administration  of  anti-TNF  antibody. 

Dr.  Mclvor  said  that  it  had  been  previously  observed  in 
preclinical  and  clinical  studies  that  administration  of  TNF  can 
lead  to  tumor  regression.  However,  in  humans  the  problem  has 
been  extreme  toxicity;  there  is  a need  to  investigate  local 
expression  of  TNF  at  the  tumor  site  to  limit  systemic  toxicity. 

A major  question  is  whether  enough  TILs  will  migrate  to  the  tumor 
site  to  produce  regression  of  the  tumor.  However,  he  said  the 
HGTS  was  satisfied  that  the  possibility  of  an  efficacious  outcome 
warranted  approval  of  the  study. 

Finally,  Dr.  Mclvor  emphasized  that  the  study  has  been  termed  a 
"Phase  I"  study.  Therefore,  the  main  focus  of  the  study  is  to 
determine  toxicity,  not  necessarily  efficacy.  Another  study 
would  have  to  be  proposed  later  to  determine  actual  efficacy.  He 
said  the  HGTS  approved  this  protocol  on  the  condition  that  final 
IBC  and  IRB  approval  be  granted  as  well  as  minor  revisions  to  the 
informed  consent  document. 

Dr.  Clewell  said  the  proposal  is  a clinical  study  and  the  results 
will  be  of  great  interest  from  the  standpoint  of  efficacy  of  TNF 
in  tumor  control,  as  well  as  the  potential  for  this  type  of  gene 
therapy.  He  noted  that  Dr.  Rosenberg  and  his  colleagues  have  a 
great  deal  of  experience  in  developing  and  testing 
immunotherapeutic  approaches  to  the  treatment  of  various 
malignancies.  This  study  is  a natural  and  reasonable  outgrowth 
of  their  previous  studies  with  TIL  cells. 

Dr.  Clewell  said  the  retroviral  vector  system  is  based  on  ongoing 
TIL  studies,  with  the  main  difference  being  the  addition  of  a 
segment  of  recombinant  cDNA  coding  for  human  TNF.  He  noted  that 
the  investigators  had  proved  the  vector  could  be  successfully 
established  by  both  G418  resistance  testing  and  Southern  blot 
analysis.  Western  blot  analysis  indicated  production  of 
additional  TNF  by  transduced  cells.  Supernatants  have  been 
tested  and  shown  not  to  contain  active  virus,  and  transduced  TILs 
were  shown  in  PCR  studies  to  be  free  of  viral  envelope  antigens. 
Furthermore,  transduced  TILs  were  shown  to  be  dependent  on  IL-2 
for  growth  and  survival. 

Dr.  Clewell  said  several  questions  were  raised  by  the  NIH  IRBs 
and  the  IBC,  and  that  these  committees  had  asked  for: 

1.  Primate  toxicity  studies; 

2.  Studies  using  murine  neutralizing  antibody  to  human  TNF 
in  mouse  experiments;  and 
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3.  A review  of  further  data  from  the  N2-TIL  trafficking 
experiments,  including  available  autopsy  data. 

Dr.  Clewell  said  these  were  addressed  in  an  addendum  to  the 
protocol  dated  May  24,  1990.  Dr.  Rosenberg  addressed  all  of 
these  points,  as  well  as  other  points  relating  to  toxicity,  at 
the  meeting  of  the  HGTS  which  took  place  on  July  30.  The  main 
issues  were: 

1.  That  the  investigators  relied  on  estimates  of  TNF 
expression  based  on  production  by  TIL.pj^p.  in  vitro,  and 
that  levels  of  expression  may  differ  via  cellular 
expression  in  vivo;  and 

2.  That  while  transduced  TILs  are  dependent  on  the 
addition  of  IL-2  in  culture,  this  level  of  dependence 
is  not  clear  in  vivo,  and  therefore  may  be  important  in 
considering  IL-2  withdrawal  as  a means  of  reversing  TNF 
toxicity. 

Dr.  Clewell  said  that,  despite  the  drawback  of  not  having  a good 
animal  model,  he  supported  the  proposal  with  some  enthusiasm. 

The  information  to  be  gained  from  the  studies  seemed  to  justify 
the  possible  risks  in  light  of  the  clinical  status  of  the 
patients  in  whom  the  studies  would  be  conducted. 

Dr.  Epstein  said  he  wanted  to  return  to  the  issue  of  the  consent 
form  since  he  had  made  the  motion  at  the  HGTS  meeting  and  that 
one  of  the  contingencies  to  the  motion  was  that  the  consent  form 
be  revised. 

Dr.  Epstein  said  there  was  a lengthy  semantic  discussion  of  what 
constituted  a Phase  I trial.  Since  a Phase  I trial  is  to 
determine  toxicity  and  maximum  tolerated  doses  independent  of 
efficacy,  efficacy  was  not  an  issue  in  the  approval  of  the 
protocol.  However,  in  the  discussion  by  the  HGTS,  it  was  pointed 
out  that  the  consent  form  was  not  proper  for  a Phase  I trial  and 
that  Dr.  McCarthy  had  made  an  impassioned  request  that  the  form 
be  revised  appropriately.  Dr.  Epstein  said  that,  despite 
attempts  at  revision  overnight  by  the  investigators,  the  form 
still  was  not  appropriate  to  a Phase  I study. 

Dr.  Epstein  said  the  title  of  the  study  is  "Gene  Therapy  of 
Patients  with  Advanced  Cancer  Using  Tumor  Infiltrating 
Lymphocytes  Transduced  with  the  Gene  Coding  for  Tumor  Necrosis 
Factor."  Nowhere  in  the  title  does  it  reflect  that  it  is  a Phase 
I toxicity  study.  He  said  a better  title  would  be, 

"Ascertainment  of  the  Maximum  Dose  of  Tumor  Infiltrating 
Lymphocytes  Transduced  with  the  Gene  Coding  for  Tumor  Necrosis 
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Factor  That  Can  Be  Administered  to  Patients  with  Advanced 
Cancer."  Further,  the  form  contains  many  references  to 
"treatments."  A scientifically  naive  person  would  sign  this  form 
thinking  that  the  purpose  of  the  study  is  to  treat  his  or  her 
cancer. 

Dr.  Rosenberg  said  he  tried  to  incorporate  the  sense  of  what  was 
discussed  in  the  HGTS,  and  he  was  willing  to  make  additional 
changes.  He  did  add  a sentence  in  the  second  paragraph  of  the 
form  to  illustrate  that  the  purpose  of  the  study  was  to  determine 
the  maximum  tolerable  dose  of  the  TIL^j^p,  and  it  is  not 
predictable  at  this  time  whether  the  insertion  of  the  gene  will 
have  any  benefit  to  the  patient.  Furthermore,  the  patients  are 
currently  getting  a treatment  (IL-2  administration)  which  has 
been  used  for  almost  two  and  a half  years  and  which  has  benefited 
some  patients.  The  addition  of  the  gene  insertion  was  intended 
to  be  seen  as  the  portion  of  the  treatment  for  which  it  was 
impossible,  at  this  time,  to  predict  benefit  to  the  patient. 

Dr.  Parkman  said  that  the  patients  were  receiving  two  treatments 
(IL-2  therapy  and  TIL  therapy)  in  one,  and  that  one  way  to 
address  this  would  be  to  have  them  sign  separate  consent  forms. 

He  said  the  issue  of  toxicity  is  not  spelled  out  in  the  consent 
form,  as  well  as  options  for  therapies  that  may  have  to  be 
instituted  to  reverse  the  toxicity  if  it  occurs.  Since  this 
protocol  is  going  to  result  in  toxicity  in  some  patients  in  order 
to  find  the  maximum  tolerated  dose,  the  side  effects  of  TNF 
toxicity  should  be  pointed  out,  and  a separate  consent  form 
should  be  signed. 

Dr.  Walters  said  he  supported  Dr.  Parkman 's  comments.  He  thought 
the  choice  should  be  made  clear  to  patients  as  to  whether  to 
continue  with  an  existing  and  apparently  successful  protocol  or 
to  consent  to  participation  in  a Phase  I study  with  tumor 
necrosis  factor. 

Dr.  Miller  said  that  while  he  agreed  with  Dr.  Parkman 's 
presentation,  it  did  not  seem  correct  to  subject  the  patients  to 
signing  two  consent  forms  because  this  study  is  indeed  separate 
from  the  standard  TIL  cell  therapy.  To  include  a TIL  cell 
therapy  consent  form  and  a TIL,jjgp  therapy  consent  form  is  not 
appropriate. 

Dr.  B.  Murray  asked  if  patients  who  did  not  elect  to  enter  the 
TILjjjp  protocol  would  still  be  eligible  for  IL-2/TIL  cell 
therapy.  Dr.  Rosenberg  said  that  was  correct,  and  that  there  are 
a larger  number  of  patients  with  advanced  melanoma  seeking  care 
than  can  possibly  be  treated.  Patients  who  do  not  elect  to  enter 
the  protocol  would  be  offered  a different  protocol.  Dr.  B. 

Murray  said  she  agreed  with  Dr.  Epstein  that  the  consent  form 
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implies  they  would  be  getting  an  efficacious  treatment  and  could 
be  viewed  as  an  enticement. 

Dr.  McGarrity  asked  if  patients  selected  for  the  TNF  study  would 
necessarily  be  getting  TIL/IL-2.  Dr.  Rosenberg  said  it  was  not 
necessarily  the  case. 

Dr.  Atlas  said  he  thought  the  protocol  bridges  both  Phase  I and 
Phase  II  clinical  studies.  He  said  that  each  patient  is  his  own 
control.  If  the  patient  can  reach  a maximally  tolerated  dose, 
the  treatment  may  work  for  that  patient  and  he  suggested  telling 
the  patient,  "You're  actually  going  to  go  through  a treatment. 

If  you  tolerate  the  dose  that  we're  trying  to  achieve,  you 
survive  long  enough,  and  it  works,  you  have  some  hope." 

Dr.  Miller  said  this  was  a simplistic  view.  In  fact,  the 
expectation  of  efficacy  is  very  low,  but  that  this  study  will 
help  elucidate  starting  dose  and  frequency  of  infusion  necessary 
to  test  efficacy.  Furthermore,  it  may  only  work  in  a subset  of 
patients,  and  this  will  be  important  to  know. 

Dr.  McGarrity  asked  whether  the  consensus  of  the  group  was  that 
two  consent  forms  were  needed  or  whether  separate  wording  or 
separate  paragraphs  for  the  TIL/IL-2  and  TIL^jjp  was  needed. 

Dr.  Parkman  said  the  protocol,  as  written,  did  not  focus  enough 
on  the  issue  of  potential  toxicity,  the  over-expression  of  TNF, 
and  methods  for  ameliorating  this  toxicity  should  it  occur.  He 
said  it  was  irrelevant  whether  this  was  done  in  one  document  or 
two,  but  that  the  risks  and  benefits  of  both  needed  to  be 
addressed.  He  said  this  currently  was  a good  consent  document 
for  TIL/IL-2,  but  not  for  a Phase  I study  of  TNF  toxicity. 

Dr.  Mulligan  said  that  one  solution  would  be  to  make  a third 
section  in  the  protocol  to  discuss  the  TNF  with  a separate 
heading,  similar  to  the  discussion  of  TIL  and  IL-2  as  found  on 
pages  2 and  3 of  the  consent  document. 

Dr.  Childress  said  he  had  more  problems  with  the  wording  of  the 
first  paragraph  and  suggested  that  a revised  consent  form  be 
reviewed  by  two  or  three  members  of  the  RAC.  Dr.  Rosenberg  said 
he  wanted  to  have  a consent  form  that  the  group  felt  was 
satisfactory,  and  he  was  willing  to  work  with  members  of  the  RAC 
to  ensure  this. 

Dr.  McGarrity  suggested  that  Drs.  Rosenberg,  Walters,  Parkman, 
and  Epstein  confer  during  the  coffee  break,  bring  back  to  the 
group  an  outline  of  topics  that  would  make  the  committee  more 
comfortable,  and  have  the  consent  form  come  back  before  the  RAC 
at  a future  date. 


[126] 


Recombinant  DNA  Research,  Volume  14 


Recombinant  DNA  Advisory  Committee  - 7/31/90 

After  the  coffee  break,  Dr.  McGarrity  said  that  some  work  had 
been  done  on  the  consent  form.  He  asked  Dr.  Epstein  to  summarize 
what  had  been  accomplished. 

Dr.  Epstein  said  that  the  group  had  specific  wording  worked  out 
as  to  the  first  couple  of  paragraphs  of  the  consent  document. 

This  incorporated  all  the  concerns  that  were  expressed,  as  well 
as  additional  changes  to  be  made  in  the  organization  to  include 
TNF  toxicity.  He  said  the  group  was  satisfied  with  what  had  been 
developed. 

Dr.  Walters  said  the  language  that  was  drafted  states  the  purpose 
of  the  TNF  element  of  the  current  study  clearly,  and  the  group 
agreed  that  it  would  be  wise  to  break  this  out  as  a separate 
section  in  the  consent  form,  resulting  in  separate  sections  for 
IL-2,  TIL  cells,  and  TNF. 

Dr.  McGarrity  asked  for  other  comments  on  the  consent  document. 
There  being  no  further  comment,  he  asked  for  questions  or 
comments  on  the  remainder  of  the  protocol. 

Dr.  Schaechter  said  he  wished  to  see  more  discussion  of  the  issue 
of  safety.  In  particular,  he  wanted  to  hear  more  detail  on  the 
question  of  what  can  be  expected  from  the  introduction  of 
genetically  modified  cells  in  terms  of  over  expression  and  the 
ability  to  intervene  with  removal  of  IL-2,  as  well  as  treatment 
with  steroids  and  antibodies  to  shut  down  over-production  of  a 
toxic  dose  of  TNF. 

Dr.  Mclvor  once  again  stressed  that  the  predictions  of  safety 
were  based  on  in  vitro  experiments,  and  there  may  be  a difference 
in  level  of  expression  in  vivo,  which  could  lead  to  an  enhanced 
toxic  effect.  The  only  way  to  determine  whether  this  will  occur 
is  to  perform  the  experiments  in  vivo.  Furthermore,  the  only  in 
vivo  data  was  provided  from  a study  in  monkeys  in  which  IL-2  was 
not  co-administered.  Therefore,  such  data  is  not  totally 
analogous  to  the  study  being  proposed.  Some  questions  do  exist 
about  the  potential  for  a toxic  effect  in  this  protocol. 

Dr.  Rosenberg  said  that  there  are  four  lines  of  evidence  that 
support  the  selection  of  the  starting  dose: 

1.  The  starting  dose  of  cells  to  be  used  produces  less 
than  1 percent  of  the  TNF  per  day  tolerated  by  humans 
following  intravenous  infusion; 

2.  Up  to  6 X 10^^  TIL,  which  make  TNF  in  low  amounts,  have 
been  given  to  human  patients  and  the  total  amount  of 
TNF  made  by  those  cells  is  in  substantial  excess  to 
that  of  the  starting  dose  proposed  of  TIL,pjjp; 
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3.  LAK  cells  have  been  given  to  almost  200  patients  now. 
These  cells  make  substantial  amounts  of  TNF  (500 
picograms  per  10^  cells  per  24  hours)  and  they  are 
cleared  in  a method  similar  to  that  of  TIL,pjjp;  and 

4.  Monkey  studies  have  been  performed  to  control  for  the 
initial  toxicity  of  giving  the  cells. 

Dr.  Schaechter  asked  for  more  information  on  ameliorating 
toxicity  with  removal  of  IL-2,  administration  of  steroids,  and 
use  of  anti-TNF  antibody. 

Dr.  Rosenberg  said  that  over  800  patients  had  been  treated  with 
high  dose  IL-2,  with  or  without  cells.  In  every  case  when  IL-2 
is  removed,  the  side  effects  dissipate.  The  cells  are  checked 
beforehand  to  ensure  they  die  in  the  absence  of  IL-2,  and  they 
would  not  be  given  to  a patient  if  this  were  not  the  case. 

Secondly,  Dr.  Rosenberg  said  if  there  is  severe  toxicity  due  to 
the  TNF,  4 milligrams  of  dexamethasone  will  be  administered  every 
6 hours  for  48  hours.  This  has  a substantial  anti lymphocyte 
effect  in  man  and  should  remove  almost  all  detectable 
lymphocytes.  Furthermore,  in  conjunction  with  cessation  of  IL-2, 
it  should  be  very  effective  in  ameliorating  toxicity. 

Thirdly,  Dr.  Rosenberg  said  his  group  is  working  hard  to  obtain 
anti-TNF  antibodies.  These  have  been  shown  in  non-human  primates 
to  abrogate  the  effects  of  endotoxemia  which  leads  to  TNF 
production.  He  said  anti-TNF  antibodies  are  not  commercially 
available  at  the  present  time  but  that  Cetus  Corporation  is 
working  on  one  that  could  be  used  in  humans.  Dr.  Rosenberg's 
group  is  working  closely  with  them  to  ensure  its  availability 
should  the  need  arise.  It  would  require  FDA  approval  before  use. 

Dr.  R.  Murray  asked  if  there  were  a precedent  to  believe  that  in 
vivo  expression  of  a particular  element  in  cells  might  surpass  in 
vitro  expression,  or  whether  this  was  purely  hypothetical. 

Dr.  Rosenberg  said  such  a phenomenon  had  not  been  seen  with  TIL. 
In  fact,  the  opposite  seems  to  be  true,  that  in  vivo  they  die 
more  quickly  and  are  cleared.  Dr.  Anderson  reiterated  this  point 
and  said  that  the  real  problem  would  relate  more  to  efficacy 
rather  than  safety  due  to  the  rapid  clearance  in  vivo. 

Dr.  Krogstad  asked  what  was  the  amount  of  antibody  needed  to 
neutralize  biological  effects  of  the  TNF  toxicity  and  how  that 
compares  to  how  much  is  currently  available.  Dr.  Rosenberg  said 
anti-TNF  antibody  is  not  available  yet,  but  realistically  he  felt 
enough  could  be  made  available  to  do  the  job. 

Mr.  Brewer  asked  what  effect  the  withdrawal  of  IL-2  in  the  case 
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of  TNF  toxicity  would  have  on  the  underlying  TIL  therapy.  Dr. 
Rosenberg  said  any  premature  withdrawal  of  IL-2  will  lead  to 
decreased  efficacy  of  the  TIL,  therefore,  the  efficacy  of  the 
treatment  will  be  decreased.  Mr.  Brewer  asked  if  there  was  any 
additional  risk  to  the  patient  from  withdrawal  of  the 
experimental  therapy.  Dr.  Rosenberg  said  he  knew  of  none  except 
the  potential  progression  of  their  underlying  cancer.  Dr. 
Schaechter  reminded  the  group  that  although  there  are  three 
potentially  effective  modalities  for  decreasing  toxicity,  they 
cannot  be  used  without  a price. 

Dr.  Epstein  moved  that: 

"We  approve  this  protocol  with  the  final  consent  form 
to  be  reviewed  administratively  to  see  that  it  is 
consistent  with  the  discussion,  and  pending  local  IBC 
approval . " 

Mr.  Brewer  seconded  the  motion. 

There  being  no  further  discussion  on  the  motion.  Dr.  McGarrity 
put  it  to  a vote.  The  motion  passed  by  a vote  of  17  in  favor,  0 
opposed,  and  no  abstentions. 

Dr.  McGarrity  thanked  the  committee  and  said  he  felt  it 
worthwhile  to  reflect  on  the  significance  of  the  two  motions 
passed  during  the  morning  session.  They  are  the  first  approvals 
for  true  gene  therapy  rather  than  simple  gene  insertion.  He 
noted  that  this  is  a historic  occasion  in  that  now  gene  therapy 
can  be  added  to  the  repertoire  of  vaccines,  antibiotics,  drugs, 
surgery,  and  radiation  to  fight  disease. 

Dr.  McGarrity  thanked  the  members  of  the  RAC,  the  members  of  the 
HGTS,  and  the  HGTS  Chair — Dr.  Walters.  In  his  opinion,  the 
public  and  national  purpose  had  been  well  served  by  the  debate 
and  discussion.  He  thanked  the  investigators  for  their  help  and 
cooperation  and  wished  them  luck  in  the  execution  of  these 
protocols.  He  especially  thanked  Dr.  W.  French  Anderson  who  he 
said  had  "pioneered  and  taken  this  from  a very  embryonic  stage 
four  or  five  years  ago." 

Dr.  Anderson  noted  the  rigor  of  the  review  but  said  it  had  been 
very  fair  and  very  thorough.  The  public  should  be  comfortable 
with  the  intense  review  process  that  had  taken  place.  He 
expressed  the  investigators'  appreciation  for  the  timeliness  of 
the  review  and  the  effort  that  had  been  put  into  it. 

Dr.  Parkman  noted  that  at  the  meeting  of  the  HGTS,  Dr.  Claudio 
Bordignon,  who  presented  the  data  on  his  experiments  in  Milan, 
had  made  the  observation  that,  in  Italy,  none  of  the  processes 
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that  were  being  undertaken  by  the  RAC  and  the  HGTS  would  be 
required.  He  could  choose  to  proceed  to  this  type  of  clinical 
experimentation  without  review,  but  he  did  not  feel  he  was 
scientifically  ready  at  this  point.  Further,  Dr.  Bordignon  had 
said  he  was  pleased  to  take  part  in  the  process  and  he  felt  the 
process  was  a good  one. 


Presentation  and  Discussion  of  Proposed  Addition  to  the  "Points 
to  Consider”  Document  to  Expedite  Minor  Modification  on  Approved 
Protocols: 


Dr.  McGarrity  called  on  Dr.  R.  Murray  to  begin  the  discussion  of 
this  agenda  item.  Dr.  R.  Murray  said  the  rationale  behind  the 
proposed  change  to  the  "Points  to  Consider"  document  was  to  allow 
for  investigators  to  make  minor  modifications  or  changes  in  their 
protocols  without  having  to  wait  for  the  next  meeting  of  the  RAC 
or  the  HGTS.  He  said  the  first  paragraph  of  the  proposed 
addition  was  developed  by  Dr.  Areen  and  reads  as  follows: 

"A  minor  change  in  protocols  approved  by  the  Human  Gene 
Therapy  Subcommittee  and  the  RAC  is  a change  that  does 
not  significantly  alter  the  basic  design  of  a protocol 
and  that  does  not  increase  risk  to  the  subjects.  If 
the  change  has  been  approved  by  the  relevant 
Institutional  Review  Board  and  Institutional  Biosafety 
Committee  and  the  Chair  of  the  Human  Gene  Therapy 
Subcommittee,  the  Chair  of  the  RAC  may  then  give 
approval.  The  Chairs  will  report  on  any  such  approvals 
at  the  next  regularly  scheduled  meetings  of  the 
respective  committees." 

Dr.  R.  Murray  suggested  that  a sentence  be  added  before  the 
sentence  beginning,  "The  Chairs  will  report...."  which  would  read 
as  follows: 

"The  Chair  of  either  committee  may  consult  with  one  or 
more  other  committee  members,  if  deemed  necessary." 

Dr.  R.  Murray  said  this  may  not  be  self-evident  and  that  he  was 
sure  the  current  Chairs  would  be  doing  this  in  any  event,  but 
that  for  future  Chairs  who  may  not  have  the  same  "democratic 
outlook"  he  suggested  this  sentence  be  inserted. 

Dr.  McGarrity  said  he  was  completely  comfortable  with  this  and 
would  support  the  inclusion  of  the  additional  sentence. 

Mr.  Brewer  said  this  proposed  addition  was  developed  to  address 
the  problem  that,  without  such  language,  all  changes  would  have 
to  go  through  the  entire  process.  With  the  limited  number  of 
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meetings  each  year  there  was  concern  that  unnecessary  delay  and 
interruption  in  experimental  procedures  would  result.  Although 
the  primary  purpose  of  the  RAC  and  the  HGTS  is  to  ensure  public 
health  and  safety  with  regard  to  aspects  of  recombinant  DNA 
research  and  human  gene  therapy  research,  the  committees  should 
eliminate  any  barriers  to  research  in  progress.  There  is  a 
belief  that  minor  changes  in  a protocol  need  not  go  through  the 
complete  review. 

Mr.  Brewer  said  it  is  important  to  understand  that  there  are  two 
judgments  which  the  committees  are  delegating  to  the  Chairs: 

1.  To  determine  if  the  change  is  minor  or  major;  and, 

2.  If  the  change  is  deemed  to  be  minor,  whether  it  should 
be  approved. 

Mr.  Brewer  said  this  provides  sufficient  latitude  for  the  Chairs 
to  exercise  judgment  and  not  simply  be  a "rubber  stamp." 

Further,  it  gives  the  investigators  the  flexibility  of  going  to 
the  Chairs  with  a proposal  for  a minor  change,  thus  streamlining 
the  process  for  continuing  their  research  without  going  through 
the  entire  process  of  HGTS  approval  and  RAC  approval. 

Further,  Mr.  Brewer  said  he  did  not  believe  this  contradicted  an 
interpretation  of  the  "Points  to  Consider"  made  on  December  9, 
1988,  that,  "the  substitution  of  a vector  with  superior 
properties  is  within  the  accepted  flexibility  of  a protocol  which 
is  inherent  within  the  definition  and  approval  of  an  existing 
protocol."  He  said  this  should  be  clarified  one  way  or  the 
other.  He  noted  that  it  was  subject  to  FDA  approval  and  RAC 
notification. 

Mr.  Brewer  also  said  the  wording  in  discussion  of  risk  needed  to 
be  looked  at  and  suggested  that  the  phrase  "...  does  not 
unreasonably  increase  risk...."  be  added  to  the  first  sentence  to 
allow  the  Chair  some  latitude  in  determining  what  is  a minor 
modification  as  regards  risk  to  the  patient. 

Dr.  Parkman  said  he  felt  that  as  an  IRB  Chair,  most  Chairs  tend 
to  be  conservative  when  utilizing  such  a procedure.  If  there 
were  any  significant  questions,  most  Chairs  would  tend  to  bring 
the  issue  to  the  full  forum. 

Dr.  McGarrity  said  he  felt  he  would  not  be  making  any  decisions 
unilaterally,  but  rather  he  would  confer  with  members  of  the 
committee  or  the  subcommittee  before  making  a decision  on  whether 
any  issue  was  a major  or  minor  modification. 

Dr.  Rosenberg  said  he  felt  the  proposed  change  was  an  excellent 
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one,  but  that  it  raised  another  possible  issue  for  consideration. 
He  said  that  most  committees  that  consider  clinical  protocols 
meet  biweekly  or  monthly.  Now  that  the  HGTS  is  considering 
clinical  protocols  it  is  a problem  for  them  as  well  as  the  RAC  to 
meet  only  once  every  four  months.  He  said  a four  month  delay  on 
a theoretical  issue  was  one  thing.  However,  in  the  clinical  area 
this  is  not  acceptable  in  light  of  even  major  modifications  which 
may  have  to  be  examined  expeditiously  if  a new  development  occurs 
which  may  bring  some  benefit  to  patients. 

Dr.  McGarrity  said  he  agreed  and  said  the  committee  was  sensitive 
to  this  issue.  He  said  the  HGTS  had  discussed  this  issue  and  was 
unable  to  come  up  with  clear-cut  answers  as  far  as  efficient  and 
timely  review  of  protocols.  Further,  Dr.  McGarrity  expressed 
concern  that  this  problem  would  be  exacerbated  now  that  the 
initial  hurdles  of  gene  therapy  had  been  cleared  and  the 
subcommittee  could  expect  many  more  protocols  coming  to  their 
attention  at  each  meeting.  He  urged  people  to  contribute 
concrete  suggestions  for  dealing  with  these  issues  not  only 
before  the  RAC  but  at  the  regional  meetings  which  will  take  place 
this  fall.  He  said  it  is  a pressing  issue  which  must  be  dealt 
with  promptly,  and  he  hoped  some  individuals  or  groups  could 
assist  the  RAC  in  addressing  it. 

Dr.  Parkman  said  that  Dr.  R.  Murray  brought  up  the  question 
before  the  HGTS  of  what  its  function  was,  whether  it  was  to  aid 
researchers  in  the  development  of  their  proposals,  or  to  make 
sure  the  best  science  was  done  in  terms  of  gene  therapy.  He  said 
in  many  cases,  the  protocols  coming  before  the  HGTS  were  not 
complete  enough  to  be  instituted,  if  approved,  and  were  merely 
"think  pieces"  looking  for  feedback  from  the  HGTS.  He  said  the 
application  from  St.  Jude's  was  a case  in  point.  Even  if  the 
HGTS  had  approved  it,  the  investigators  were  not  ready  to 
institute  the  protocol.  He  asked  if  the  HGTS  was  going  to 
continue  to  be  a sounding  board  for  investigators  outside  the  NIH 
or  whether  there  should  be  criteria  set  up  for  all  proposals 
coming  before  it.  There  should  be  finished  protocols  which  have 
been  approved  by  local  review  boards  with  regard  to  all  other 
scientific,  ethical,  and  IRB  issues  before  they  can  be  submitted 
to  the  HGTS. 

Dr.  Parkman  said  he  felt  the  committees  have  a dual  function  at 
present.  He  did  not  want  to  deprive  non-NIH  investigators  of  the 
same  kind  of  benefits  which  have  been  afforded  to  the  NIH 
scientists,  but  at  the  same  time  the  pressures  of  increased 
workload  may  not  permit  the  HGTS  and  the  RAC  to  perform  this 
function. 

Dr.  Post  asked  if  it  was  the  intent  of  this  proposed  change  to 
the  "Points  to  Consider"  that  all  clinical  details  and 
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modifications  that  did  not  necessarily  have  implications  for  the 
gene  therapy  portion  of  the  procedure  also  had  to  come  back 
through  the  RAC,  or  whether  this  is  delegated  to  the  IRBs  and  the 
FDA.  Dr.  McGarrity  said  he  believed  that  protocols  are  approved 
as  submitted.  If  any  significant  changes  are  to  be  made,  they 
would  have  to  be  reviewed  again.  This  proposed  amendment  is  only 
to  facilitate  approval  of  minor  modifications  and  changes. 

Dr.  Epstein  said  he  thought  that  only  changes  that  were  in  the 
purview  of  the  RAC  would  have  to  come  back  before  it.  The  local 
IRB  may  sign  off  on  any  internal  things  which  do  not  need  to  come 
back  before  the  RAC.  Dr.  McGarrity  asked  Dr.  Parkman  to  comment 
on  this. 

Dr.  Parkman  said  the  present  understanding  is  that  if  one  has  an 
approved  protocol  and  one  wishes  to  make  a change  in  that 
protocol,  i.e.,  the  issue  of  intravenous  versus  intraperitoneal 
administration  of  cells,  there  should  be  legitimate  reasons  for 
why  this  change  should  occur.  It  should  first  go  to  the  local 
IRB  for  approval  and  then  be  forwarded  to  the  HGTS  and  the  RAC. 

He  said  he  viewed  the  protocols  as  being  approved  in  total  and 
that  decisions  made  by  the  local  IRB  would  weigh  heavily  on  the 
determination  of  whether  something  was  a major  or  minor 
modification. 

Dr.  R.  Murray  moved  adoption  of  the  proposed  change  to  the 
"Points  to  Consider,"  as  amended  by  himself  and  Mr.  Brewer.  Mr. 
Brewer  said  he  did  not  want  to  append  specific  wording  to  the 
document  as  proposed.  However,  he  felt  it  should  be  viewed  as  a 
"rule  of  construction,"  that  the  criteria  should  define  a minor 
modification  as  one  that  does  not  knowingly  and  unreasonably 
increase  risk.  This  would  allow  the  Chair  to  have  some 
flexibility  and  latitude  and  not  be  bound  by  precise  language 
which  cannot  be  met.  Mr.  Brewer  seconded  Dr.  R.  Murray's  motion. 

Dr.  Post  asked  a procedural  question.  Since  the  RAC's  function 
is  advisory  in  nature  to  the  Director  of  NIH,  do  these  kinds  of 
changes  have  to  go  beyond  the  Chairs  of  the  HGTS  and  the  RAC  for 
approval?  Dr.  Wivel  said  this  was  not  the  case. 

Dr.  Childress  said  he  felt  the  wording  of  Dr.  R.  Murray's 
amendment  to  the  proposed  change  should  be  changed  since  it  is 
assumed  that  the  Chairs  can  consult  with  whomever  they  wish.  He 
suggested  the  wording  of  the  sentence  be: 

"It  is  expected  that  the  Chairs  will  consult  with 
appropriate  members  of  the  committee." 

Dr.  R.  Murray  agreed,  saying  this  was  a diplomatic  way  to  state 
the  expectation  of  the  committee  in  this  regard,  and  he  accepted 
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this  as  a friendly  amendment. 

There  being  no  further  discussion.  Dr.  McGarrity  put  the  motion 
to  a vote.  The  motion  passed  by  a vote  of  17  in  favor,  0 
opposed,  and  no  abstentions. 


Proposed  Addition  to  Appendix  D of  the  "NIH  Guidelines" 

Regarding  Human  Gene  Transfer  Clinical  Protocol  entitled  "Use  of 
Marker  Genes  to  Investigate  the  Biology  of  Marrow  Reconstitution 
and  Relapse  of  Malignant  Disease  Following  Autologous  Bone 
Marrow  Transplantation; 

Dr.  McGarrity  said  this  item  was  deferred  by  the  HGTS  in  its 
meeting  yesterday,  but  asked  whether  Drs.  Mulligan  or  B.  Murray 
would  like  to  make  comments  on  it  beyond  the  fact  that  it  was 
deferred. 

Dr.  Mulligan  said  that  this  was  another  gene  marking  approach, 
using  autologous  bone  marrow  transplantation  to  ask  important 
questions  about  metastatic  cancer  cells.  In  certain  treatment 
protocols,  one  removes  bone  marrow  for  later  reinsertion  after 
high-dose  chemotherapy.  If  cancer  recurs  in  such  patients, 
either  the  chemotherapy  was  not  adequate  or  there  were  residual 
cancer  cells  in  the  bone  marrow  sample.  The  concept  is  to  mark 
the  sample  by  a retrovirus  infection  and  then  reconstitute  it. 

If  a relapse  of  the  cancer  occurs,  it  is  important  to  know  if  one 
can  or  cannot  detect  the  marked  cells.  If  marked  cells  are 
detected,  it  is  apparent  the  bone  marrow  sample  contained 
residual  cancer  cells;  if  no  marked  cells  are  present,  then  the 
treatment  of  the  patient  was  adequate. 

Dr.  Mulligan  said  that  the  concept  was  sound  and  sensible  but 
that  safety  issues  surrounding  the  manipulations  of  the  cells  in 
vitro  would  affect  their  capacity  for  transplantation  or  growth 
of  the  cancer.  He  said  the  authors  did  not  supply  any  in  vitro 
data  as  to  how  they  were  going  to  do  the  retroviral  infections 
which  was  key  in  determining  the  ability  of  the  marrow  to 
reconstitute.  The  investigators  were  given  some  questions  to 
answer  and  asked  to  submit  a revised  protocol  based  on  those 
answers.  Furthermore,  there  was  discussion  of  whether  the 
investigation  should  be  more  focused  in  that  they  proposed  to 
study  different  cancers.  No  real  consensus  was  reached  on 
whether  there  should  be  separate  proposals  for  each  type  of 
tumor.  However,  more  in  vitro  data  was  required  for  an 
assessment  of  the  protocol. 

Dr.  B.  Murray  asked  if  the  minutes  of  the  subcommittee  meeting  in 
reference  to  this  would  be  included  in  those  issues  to  be 
appended  to  the  RAC  minutes  as  Dr.  McGarrity  had  indicated 
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earlier.  Dr.  McGarrity  said  that  since  this  issue  was  deferred, 
the  entire  discussion  should  remain  within  the  subcommittee 
minutes.  He  said  he  meant  to  refer  only  to  the  ADA  and  TNF 
sections  which  would  be  incorporated  in  today's  minutes,  but  that 
if  she  thought  it  appropriate  that  this  could  also  be  included. 
Dr.  B.  Murray  said  she  felt  if  she  were  going  to  be  a future 
reviewer  on  this  protocol  that  she  would  like  to  see  those 
discussions.  Dr.  McGarrity  said  the  material  would  be  included 
in  the  minutes  of  the  meeting  of  the  RAC  (Attachment  D) . 

Dr.  Anderson  said  that  as  an  associate  investigator  on  this 
grant,  he  was  representing  Dr.  Brenner.  He  noted  that  all  the 
proposals  for  human  gene  therapy  to  date  had  come  from 
investigators  inside  the  NIH.  This  represented  the  first  attempt 
by  an  investigator  outside  the  NIH  to  seek  approval  of  a human 
gene  therapy  protocol.  This  could  have  been  done  in  two  ways. 

One  way  would  have  been  for  everything  to  have  been  polished  up 
and  worked  out  and  had  local  approvals  in  place.  However,  the 
local  IRB  had  been  uncertain  and  said,  "This  is  fine  to  start,  as 
sort  of  a general  concept,  to  be  considered  in  future  years."  So 
the  intent  was  to  have  the  investigators  go  ahead  and  submit  the 
protocol  and  see  how  the  HGTS  and  the  RAC  respond,  since  they 
will  use  the  same  materials  and  many  of  the  procedures  that  were 
used  in  the  N2-TIL  protocol. 

Dr.  Anderson  said  many  other  institutions  are  contemplating 
submitting  protocols.  However,  their  local  committees  are 
equally  as  uncomfortable  about  what  to  do  with  them.  This  is  why 
he  felt  that  Dr.  Parkman's  view  that  protocols  be  completely 
approved  by  the  local  review  committees  is  inappropriate  because 
local  committees  clearly  need  the  experience  of  the  national 
review,  at  least  on  initial  protocols,  to  feel  comfortable  in 
approving  them. 

Dr.  McGarrity  noted  that  another  disadvantage  to  the  local  IRBs 
and  IBCs  is  that,  in  most  cases,  the  local  experts  are  the 
investigators  submitting  the  proposal.  Thus,  the  committees  have 
to  go  off  campus  to  obtain  advice  on  these  protocols. 

Dr.  Parkman  said  this  issue  goes  back  again  to  what  Dr.  R.  Murray 
had  said  about  the  difference  between  presenting  a protocol  and 
presenting  an  idea.  He  said  this  points  out  that  if  the  charge 
of  the  HGTS  is  to  be  the  guardians  of  the  quality  of  science, 
then  it  is  fair  to  require  finished  protocols.  However,  if  there 
is  an  obligation  on  the  part  of  the  subcommittee  and  the  RAC  to 
aid  in  the  development  of  good  science,  then  it  may  be  worthwhile 
to  have  people  make  proposals  for  research,  which  is  different 
than  a finished  protocol.  He  said  that  if  the  subcommittee  tries 
to  deal  on  both  levels,  it  will  produce  extra  work  and  must  be 
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undertaken  with  a different  mind  set. 

Dr.  Anderson  said  that  Dr.  R.  Murray  pointed  out  to  the 
subcommittee,  that  when  it  initially  started,  it  had  to  cancel 
meetings  because  there  were  no  protocols.  In  fact  the  members 
undertook  a "practice  protocol"  in  order  to  learn  about 
protocols.  Through  this  process  the  subcommittee  has  learned 
much  about  dealing  with  protocols  and  assessing  them,  whereas 
local  review  groups  are  still  naive  about  this  process. 

Dr.  Epstein  said  he  was  worried  this  was  a luxury  that  could  not 
be  afforded.  He  noted  that  Dr.  Rosenberg  was  worried  that  the 
subcommittee  could  not  handle  the  volume  of  protocols  that  will 
be  forthcoming.  Now  the  issue  is  being  considered  to  give 
advisory  opinions  to  people  who  do  not  have  finished  protocols. 

He  said  he  felt  it  was  an  issue  of  how  the  subcommittee  and  the 
RAC  was  going  to  conduct  its  business.  He  felt  if  a protocol  is 
submitted,  it  should  be  reviewed  as  a protocol,  which  is  a lot  of 
work.  He  said  that  what  has  happened  in  the  past  has  happened, 
but  that  people  must  be  informed  that  they  cannot  tie  up  the 
subcommittee  reviewing  preliminary  protocols  which  are 
essentially  unfinished. 

Dr.  Anderson  said  he  felt  that  in  a couple  of  years  this  would 
indeed  be  impossible,  but  that  in  the  initial  stages  it  would  be 
worthwhile  to  make  efforts  to  educate  the  institutions.  Dr. 
Epstein  said  he  did  not  know  how  people  could  be  expected  to 
properly  review  a protocol  that  was  not  developed  to  the  point 
where  a review  would  be  in  order. 

Dr.  McGarrity  said  that  possibly  other  forums  could  be  used  to 
try  to  get  the  education  process  started.  He  suggested 
professional  meetings,  symposia,  and  the  use  of  the  Human  Gene 
Therapy  Journal  as  possible  means  of  doing  this. 

Dr.  Miller  said  that  FDA  reviewers  often  meet  with  investigators 
long  before  they  submit  a proposal  for  a clinical  trial  and 
discuss  three  general  areas:  the  physical-chemical 

characterization  of  the  product,  the  supporting  animal  studies 
that  need  to  be  done,  and  the  clinical  protocol  and  time  lines 
for  these.  This  is  important,  especially  for  academic 
investigators,  in  preparing  formal  proposals.  Further,  he  added 
that  the  RAC  and  the  HGTS  had  been  spoiled  by  the  high  quality  of 
the  applications  from  Drs.  Anderson,  Blaese,  and  Rosenberg  and 
that  such  applications  would  be  in  the  top  tenth  of  one  percent 
in  quality,  responsiveness,  and  comprehensiveness  that  he  has 
seen.  An  average  academic  investigator  could  not  be  expected  to 
be  in  that  league  as  far  as  submitting  a proposal,  and  yet  he  or 
she  deserves  the  consultation  and  support  to  get  to  a stage  where 
a protocol  would  have  a chance  for  approval. 
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Dr.  Epstein  said  he  could  understand  the  need  for  consultation, 
but  outside  of  the  framework  of  a formal  meeting  and  Federal 
Register  notification.  Dr.  Miller  replied  that  a consultation 
could  be  done  during  a regular  subcommittee  meeting,  or  by 
consulting  with  individual  members  of  the  HGTS  who  are  expert  in 
certain  areas.  He  noted  that  scientific  experts  at  FDA,  who  are 
bench  scientists,  are  also  willing  to  consult  on  these  issues. 

Dr.  McGarrity  said  he  did  not  know  if  the  committee  had  been 
spoiled  by  the  protocols  it  had  received  thus  far,  but  that  the 
standard  for  future  applications  has  been  set  for  everyone  else. 
He  noted  that  Dr.  Wivel  does  consult  with  investigators 
extensively  and  that  is  part  of  the  duties  of  ORDA. 

Dr.  Parkman  said  he  thought  people  go  away  disappointed  when 
their  expectations  are  not  fulfilled.  The  committee  should  make 
it  very  clear  that  the  review  of  a proposal  is  different  from 
responses  to  "think  pieces."  He  said  this  may  lessen  some  of  the 
disappointment.  He  said  the  St.  Jude's  proposal  could  have  been 
handled  much  more  expeditiously  if  this  had  been  the  case.  The 
committee  could  have  spent  a short  time  letting  the  investigators 
know  about  the  deficiencies  in  the  protocol  without  having  to  go 
through  educating  the  entire  committee  to  the  proposal  and 
discussing  it  in  detail. 

Dr.  Parkman  said  that  the  issue  of  the  dual  role  (consultation 
and  review)  of  the  HGTS  is  something  that  needs  to  be  looked  at, 
but  that  probably  it  could  perform  this  function  for  another  year 
or  two.  Ultimately,  the  consultative  role  would  have  to  be 
accomplished  outside  of  regularly  scheduled  meetings.  For  the 
present.  Dr.  Parkman  said  he  would  like  to  see  the  subcommittee 
continue  both  these  functions. 


VII . Discussion  on  Review  of  Appendix  K of  the  "NIH  Guidelines"; 

Dr.  McGarrity  called  on  Dr.  Riley  to  begin  the  discussion  of  this 
agenda  item.  Dr.  Riley  said  the  Industrial  Biotechnology 
Association  (IBA)  and  the  Pharmaceutical  Manufacturers 
Association  (PMA)  had  proposed  that  Appendix  K of  the  NIH 
Guidelines  be  modified  to  make  it  possible  for  large  scale,  i.e., 
greater  than  10  liters,  culture  of  organisms  produced  with 
recombinant  DNA  techniques  to  be  dealt  with  at  a safety  level 
described  as  "good  industrial  large-scale  practice."  This  class 
of  organisms  is  harmless  (described  as  non-pathogenic,  non- 
toxigenic,  not  producing  toxins,  and  in  other  ways  considered 
safe) . She  noted  that  safety  level  had  been  adopted  for  use  by 
the  Organization  for  Economic  Cooperation  and  Development  (OECD) , 
a European  based  international  organization,  for  dealing  with 
large-scale  work  with  microorganisms. 


Recombinant  DNA  Research,  Volume  14 


[137] 


Recombinant  DNA  Advisory  Committee  - 7/31/90 

Dr.  Riley  said  that  there  was  no  document  provided  with  the 
submission  detailing  exactly  what  were  the  provisions  of  "good 
industrial  large-scale  practices."  She  said  they  did  supply  a 
graphic  illustration  comparing  such  practices  to  biological 
safety  levels  for  dealing  with  biological  hazards,  and  they 
showed  the  same  escalation  in  precautions  as  the  hazards  became 
greater. 

Dr.  Riley  said  she  felt  the  rationale  for  this  submission  was 
that  the  IBA  and  PMA  thought  that  there  was  no  reason  to  have 
increased  precautions  in  dealing  with  large-scale  production, 
simply  because  the  technique  used  recombinant  DNA.  This  request 
reflected  once  again  the  product  versus  process  issue  that  the 
RAC  has  dealt  with  many  times  in  the  past. 

Dr.  Riley  noted  that  this  change  would  affect  both  industrial 
organizations  and  research  using  volumes  greater  than  10  liters. 
She  said  she  had  no  idea  how  this  may  impact  an  academic 
situation  or  non-industrial  research  environment. 

Dr.  McGarrity  called  on  Dr.  Copmann  of  the  PMA  for  comment.  He 
said  he  felt  the  proposal  was  well  presented  by  Dr.  Riley. 

Dr.  Wivel  asked  Dr.  Riley  if  it  would  be  agreeable  to  have  the 
Subcommittee  on  Modification  of  the  NIH  Guidelines  review  this 
before  the  October  meeting  of  the  RAC.  Dr.  Riley  said  she 
thought  that  was  a good  idea  and  noted  that  the  actual 
stipulations  of  "good  industrial  practices"  could  be  supplied  to 
allow  for  more  cogent  discussion  of  the  proposal. 

Dr.  Atlas  asked  whether,  if  by  adopting  this  modification 
allowing  for  "good  industrial  practices,"  a facility  performing 
such  experiments  would  be  termed  a "contained  facility"  despite 
the  fact  there  are  no  provisions  in  the  proposal  addressing  non- 
release to  the  environment.  He  noted  that  there  was  a bill  in  a 
congressional  subcommittee  which  seeks  to  regulate  all 
deliberately  modified  organisms  released  to  the  environment,  but 
this  would  exclude  from  its  permit  process  those  facilities 
considered  under  the  NIH  Guidelines  to  be  "contained  facilities." 

Dr.  Riley  said  she  did  not  believe  such  a facility  would  be 
deemed  a "contained  facility"  due  to  this  proposed  change  in 
Appendix  K,  and  she  asked  if  the  use  of  the  term  "modified 
organisms"  would  include  mutated  organisms.  Dr.  Atlas  said  that 
the  current  language  of  the  bill  would  include  mutated  organisms 
including  deletion  mutants. 

Dr.  Riley  said  she  welcomed  input  on  this  proposal  from  others. 
She  felt  that  the  bill  before  the  Congress  was  not  particularly 
rational  and  would  have  a major  impact  on  the  industry.  Dr. 
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McGarrity  noted  that  legal  advice  would  be  given  to  make  sure 
that  any  language  used  in  effecting  this  proposed  change  to  the 
NIH  Guidelines  would  be  consistent  with  this  legislation  as  well 
as  impact  on  environmental  release  which  are  addressed  by  the 
U.S.  Department  of  Agriculture  and  the  Environmental  Protection 
Agency  regulations. 

Dr.  Post  said  it  was  his  understanding  that  the  RAC  had  already 
allowed  local  IBCs  to  take  certain  categories  of  work  and 
designate  they  could  be  done  with  "good  industrial  large-scale 
practices."  This  proposal  is  merely  giving  the  local  IBCs  more 
guidance  on  what  constitutes  "good  industrial  large-scale 
practices . " 

Dr.  McGarrity  said  he  was  not  sure  that  what  is  currently  in  the 
NIH  Guidelines  would  apply  to  effluents  coming  out  of  process 
fermenters.  This  was  a major  item  of  concern  in  the  proposal, 
that  effluents  would  have  to  be  sterilized  and  gases  treated 
coming  from  these  closed  systems.  Dr.  Wivel  said  that  this  is 
addressed  by  the  qualification  that  the  proposed  amendment  deals 
with  non-toxigenic  and  non-pathogenic  organisms.  Dr.  McGarrity 
said  he  would  refer  this  to  Dr.  Riley's  group  for  further 
discussion  and  have  it  brought  up  again  at  the  October  meeting  of 
the  RAC. 


VIII.  Regional  Public  Hearings: 

Dr.  McGarrity  called  on  Dr.  Wivel  to  discuss  the  regional  public 
hearings  planned  for  the  fall.  Dr.  Wivel  said  that  most 
preliminary  materials  had  been  distributed  as  well  as  the 
schedule  of  meetings  which  includes  dates,  times  and  meeting 
locations.  He  said  if  members  of  the  committee  desired  changes 
in  assigned  meeting  locations  because  of  travel  and  schedule 
conflicts  that  they  contact  ORDA. 

Dr.  Wivel  called  the  committee's  attention  to  the  draft  of  a 
background  commentary  on  the  meetings  which  will  be  sent  to  all 
interested  parties,  and  he  asked  for  members'  comments  on  any 
changes  that  need  to  be  made  in  this  document.  He  said  the 
questions  which  were  included  in  the  document  were  not  meant  to 
be  inclusive  and  he  welcomed  suggestions  from  members  of  the 
committee.  He  said  the  last  two  days  of  meetings  had  resulted  in 
an  additional  question  which  he  would  include  in  the  final 
version  of  the  document.  This  would  pertain  to  submission  and 
review  of  gene  therapy  protocols.  He  asked  for  comments  from  the 
committee . 

Dr.  Gellert  said  he  felt  the  question  of  the  use  of  polymerase 
chain  reaction  (PCR)  as  a means  of  generating  "quasi-non- 
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recombinant"  products  should  be  added  to  the  list  of  techniques 
to  be  discussed.  Dr.  Wivel  said  he  would  add  that  to  the  list. 

Dr.  R.  Murray  asked  if  an  outline  or  guideline  had  been  developed 
for  the  actual  conduct  of  the  meetings.  Dr.  Wivel  said  it  would 
be  very  simple.  He  said  Dr.  McGarrity  had  volunteered  to  attend 
all  the  meetings.  The  meetings  would  include  a brief 
introductory  statement  by  Dr.  McGarrity  as  well  as 
representatives  of  the  host  institutions,  and  the  remainder  of 
the  day  will  be  devoted  to  hearing  testimony  from  people  wishing 
to  present  their  views.  The  formal  portion  of  the  meetings  will 
be  kept  to  a minimum,  allowing  maximum  time  for  public 
participation . 

Dr.  Wivel  noted  that  ORDA  has  requested  a one-page  summary  of 
testimony  from  all  public  participants  who  pre-register  to 
testify,  and  those  people  will  receive  a priority  in  testifying 
over  people  who  simply  may  walk  in  and  wish  to  testify.  Dr. 

Wivel  said  it  is  intended  that  each  speaker  be  given  5 minutes  to 
make  his  or  her  presentation. 

Dr.  R.  Murray  said  he  had  experience  on  the  Secretary's  Committee 
on  In  Vitro  Fertilization  which  also  held  public  hearings  and 
that  it  is  necessary  to  exercise  tight  control  to  avoid  having 
certain  people  and  certain  viewpoints  over-represented  and 
dominating  the  floor.  He  urged  the  Chair  to  set  up  strong 
guidelines  to  avoid  losing  control  of  the  situation. 

Dr.  McGarrity  said  he  envisioned  a similar  process,  as  is  used  in 
the  RAC,  whereby  he  would  open  the  floor  first  to  RAC  members  to 
present  their  comments  or  suggestions,  then  to  other  people  who 
have  served  on  a subcommittee,  followed  by  people  who  have 
requested  time  to  speak,  and  then  allowing  people  who  walk  in  to 
make  presentations.  However,  since  it  will  not  be  known 
beforehand  exactly  how  many  people  will  be  attending  each 
meeting,  there  will  have  to  be  some  flexibility  in  allowing 
speakers  to  make  presentations  in  excess  of  the  5 minute  time 
limit. 

Dr.  R.  Murray  suggested  that  the  guidelines  be  spelled  out  in  the 
interest  of  fairness,  thus  not  allowing  one  person  or  group  to 
over-represent  their  viewpoints.  Dr.  McGarrity  noted  that  he  has 
had  some  experience  in  these  matters  in  the  RAC  and  that  he 
understood  Dr.  R.  Murray's  concern. 

Dr.  Clewell  asked  if  the  hearings  would  be  recorded  and 
transcribed.  Dr.  Wivel  said  he  had  engaged  the  same  firm  which 
currently  prepares  transcripts  of  the  meetings  of  the  RAC  to  send 
a representative.  Complete  transcripts  would  be  made  and  a short 
distillation  of  each  meeting  prepared. 
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Dr.  Miller  said  he  remembered  in  Dr.  Fredrickson's  comments  to 
the  RA.C  that  he  speculated  that  perhaps  it  was  time  for  the  RAC's 
oversight  of  recombinant  DNA  to  come  to  an  end,  except  perhaps  in 
the  area  of  human  gene  therapy.  He  said  he  was  concerned  that 
this  question  was  not  one  which  was  posed  for  discussion  at  the 
regional  meetings. 

Dr.  McGarrity  said  he  felt  Dr.  Fredrickson's  comments  were  not 
aimed  at  asking  the  RAC  to  decide  whether  it  needed  to  "go  out  of 
business,"  but  that  it  should  consider  its  future  role.  He  said 
he  felt  the  regional  meetings  were  indeed  a part  of  this  process. 

Dr.  Miller  said  he  felt  the  questions  posed  were  an  invitation  to 
"tinker  with  the  definition  of  'recombinant  DNA,'"  and  to  include 
new  processes.  He  felt  the  broader  question  of  RAC  oversight 
would  have  been  a better  issue  to  emphasize. 

Dr.  Atlas  said  he  would  like  to  see  questions  asked  about  process 
and  whether  the  RAC  should  continue  the  dual  role  it  has  set  up 
as  being  a "friend  to  the  investigator"  and  helpful  in  developing 
protocols  or  whether  it  should  be  the  "final  arbitrator"  and 
review  the  safety  issues.  He  said  he  felt  this  question  of 
process  was  an  important  one  and  that  with  many  IBCs  currently 
contemplating  acting  on  requests  for  human  gene  therapy 
protocols,  the  regional  hearings  would  be  an  excellent  forum 
where  this  process  dialogue  can  best  be  carried  out. 

IX.  Future  Meeting  Dates  of  the  Recombinant  DNA  Advisory  Committee: 

Dr.  McGarrity  called  the  committee's  attention  to  tab  1397  which 
contains  dates  of  future  meetings.  He  noted  the  next  meeting  of 
the  RAC  is  scheduled  for  October  16,  1990,  which  is  the  day 
following  the  regional  hearing  being  held  at  the  NIH. 

X.  Adjournment; 

Having  concluded  the  agenda  and  there  being  no  further  business 
to  be  discussed.  Dr.  McGarrity  adjourned  the  committee  at  12:21 
p.m.,  on  July  31,  1990. 


Nerson  A.  Wivel,  M.D, 
Executive  Secretary 
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Date: 
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foregoing  Minutes  and  Attachments 
are  accurate  and  complete. 


Gerard  J.  McGarrity, Ph.D. 
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ATTACHMENT  B 


EXCERPTS  FROM  THE  JUNE  1,  1990,  HUMAN  GENE  THERAPY 
SUBCOMMITTEE 


PRESENTATION  AND  DISCUSSION  OF  PROPOSED  ADDITION  TO  APPENDIX  D 
OF  THE  NIH  GUIDELINES  (HUMAN  GENE  THERAPY  CLINICAL  PROTOCOL  - 
ADENOSINE  DEAMINASE  DEFICIENCY): 

Dr.  Walters  thanked  Drs.  Parkman,  Neiman,  Childress,  and  R.  Murray  for  their  excellent 
reviews  of  the  protocol  and  thanked  the  investigators  for  their  responses  and  for  putting 
the  proposal  into  the  format  of  the  "Points  to  Consider"  document.  He  also 
acknowledged  the  thorough  review  submitted  by  Dr.  Louise  Markert  who  has  served  as 
an  ad  hoc  consultant  to  the  subcommittee.  He  asked  if  all  members  had  received  the 
written  materials  prior  to  the  meeting.  Dr.  Gellert  said  he  received  his  materials  only 
the  day  before  the  meeting.  Dr.  Walters  noted  there  was  substantial  material  to  process 
and  said  he  hoped  all  members  of  the  subcommittee  had  a chance  to  read  through  it. 

Dr.  Walters  said  that  the  general  format  of  the  previous  meeting  would  be  followed  and 
that  the  primary  reviewer  would  present,  followed  by  secondary  reviewers  and 
subcommittee  discussion  of  the  protocol.  Then  the  investigators  would  be  allowed  to 
respond  to  questions.  Dr.  Walters  then  called  on  Dr.  Parkman  to  present  general 
comments  relating  to  bone  marrow  transplantation  and  to  comment  on  what  are 
perceived  as  major  changes  in  the  revised  protocol.  Further,  Dr.  Walters  said  he  and  Dr. 
Parkman  had  discussed  the  question  of  new  material  being  presented  to  the 
subcommittee  at  this  meeting  and  how  it  would  be  dealt  with  and  in  what  form  it  should 
be  presented. 

Dr.  Parkman  said  that  he  felt  the  subconunittee  had  already  come  to  closure  at  its  last 
meeting  on  the  subject  of  material  not  made  available  to  the  subcommittee  in  hard  copy 
prior  to  its  meetings,  and  that  the  subcommittee  had  determined  they  would  not  consider 
such  data.  Drs.  Childress  and  Neiman  said  a distinction  should  be  drawn  between  new 
data  and  data  which  fleshes  out  or  responds  to  issues  raised  by  the  review,  which  they 
felt  were  necessary  to  the  understanding  of  the  protocol  by  the  subcommittee. 

Dr.  Epstein  asked  about  the  timing  of  the  entire  process.  He  questioned  why  the 
material  arrived  to  the  members  only  two  days  before  the  meeting  and  asked  Dr.  Wivel 
if  progress  had  been  made  on  setting  up  a timetable  for  submissions  in  the  review 
process  as  had  been  discussed  at  the  last  meeting.  Dr.  Wivel  said  he  believed  the 
schedule  would  be  dictated  by  the  restrictions  under  which  the  subcommittee  operates 
and  schedules  can  only  be  set  according  to  how  and  when  materials  are  received  by  the 
Office  of  Recombinant  DNA  Activities  (ORDA). 

Dr.  Anderson  said  that  because  of  the  many  issues  raised  by  the  subcommittee,  it  was 
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necessary  to  obtain  new  data  on  time  points  in  terms  of  risk  and  efficacy  in  order  to 
provide  the  best  data  possible  for  an  expeditious  review.  He  said  he  did  not  believe  it 
appropriate  for  the  subcommittee  to  fail  to  take  such  data  into  account.  Dr.  Parkman 
said  that  frequently  this  had  not  been  the  case.  He  cited  examples  of  data  which  had 
been  previously  published,  yet  not  made  available  by  the  investigators  until  the  protocol 
was  being  reviewed  at  the  subcommittee  meeting. 

Dr.  Leventhal  said  that  she  felt  a deadline  for  submission  to  ORDA  two  weeks  prior  to 
the  meeting,  with  ORDA  forwarding  the  material  to  the  members  one  week  prior  to  the 
date  of  the  meeting,  would  be  proper  to  allow  the  subcommittee  to  digest  the  material 
prior  to  the  meeting. 

Dr.  Walters  said  he  thought  this  would  be  an  excellent  rule  of  thumb  for  the  future.  As 
new  information  was  presented  during  this  course  of  this  discussion,  a decision  would 
have  to  be  made  as  to  how  such  data  should  be  classified.  He  then  called  on 
Dr.  Parkman  to  present  the  primary  review  of  the  protocol. 

Dr.  Parkman  said  that  Dr.  Wivel  had  asked  him  to  present  a short  historical  outline  of 
bone  marrow  transplantation  to  the  subcommittee  as  a background  piece  for  the  review 
of  the  protocol.  Dr.  Parkman  discussed  histocompatibility  factors,  noting  that  of  six 
different  histocompatibility  antigens,  a child  and  a parent  share  only  three,  the  HLA-A, 

B,  and  D complexes  and  that  often  times  siblings  acquire  differing  sets  of  these  from  the 
parents,  therefore,  not  providing  a total  HLA  match  for  bone  marrow  transplantation. 

So,  the  chances  of  finding  a total  HLA-matched  donor  are  greater  among  siblings  than  in 
matching  the  recipient  to  parent  where  only  three  antigens  will  be  the  same.  He  noted 
that  the  greater  the  differences  in  matches  in  these  six  HLA  antigens  between  donor  and 
recipient,  the  greater  the  probability  of  graft  versus  host  disease  in  the  recipient. 

Dr.  Parkman  said  that  graft  versus  host  disease  is  a function  of  the  T cells.  One  method 
of  dealing  with  a non-histocompatibly  matched  donor-recipient  pair  is  to  inject  marrow, 
having  first  removed  the  T cells,  and  then  allowing  the  stem  cells  to  replace  the 
abnormal  lymphoid  stem  cells  in  the  recipient.  This  solves  the  problem  with  T cells. 
Because  of  B cell  problems,  these  patients  are  left  in  an  agammaglobulinemic  state  and 
need  lifelong  replacement  therapy  to  produce  immunoglobulin. 

Dr.  Parkman  said  that  the  second  issue  he  wished  to  discuss  was  natural  killer  (NK)  cell 
activity  in  relation  to  predicting  who  may  or  may  not  require  drug  treatment  prior  to 
bone  marrow  transplantation.  He  said  that  NK  cells  are  similar  to  the  tumor-infiltrating 
lymphocytes  (TILs)  being  used  in  human  gene  therapy  protocols.  If  the  patients  have 
NK  activity  and  are  transplanted  with  T-cell  depleted  marrow  without  cytoreduction, 
there  will  be  engraftment.  Without  the  NK  activity,  cytoreduction  is  required  for 
successful  engraftment.  In  adenosine  deaminase  deficiency  (ADA),  NK  activity  is  greater 
than  in  severe  combined  immune  deficiency  (SCID)  and  therefore  there  is  an  increased 
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percentage  of  success  of  bone  marrow  transplantation  in  patients  with  ADA  in 
comparison  to  those  with  SCID. 

Dr.  Blaese  said  that  ADA  deficiency  is  a more  heterogenous  disease  with  more  residual 
immune  function  than  SCID.  Thus,  NK  cells  may  not  be  the  only  factor  in  eliciting  a 
better  outcome  with  engraftment. 

Dr.  Parkman  then  discussed  issues  involved  with  the  protocol.  He  said  that  it  was 
important  in  discussing  any  human  gene  therapy  protocol  to  understand  the  mechanism 
by  which  the  therapy  is  to  work.  He  said  the  original  proposal  was  ambiguous  in  this 
regard  and  offered  two  potential  hypotheses: 

1.  The  T cells  into  which  the  ADA  would  be  introduced  would  act  to  produce 
nucleated  cells  expected  to  be  more  efficient  at  detoxifying  deoxyadenosine 
metabolites  than  is  achievable  with  either  polyethylene  glycol  (PEG)-ADA  or  red 
cell  ADA;  or, 

2.  The  T cells  are  more  capable  of  immunologic  function  due  to  the  fact  they  now 
have  normal  intracellular  levels  of  ADA. 

Dr.  Parkman  said  that  there  was  a paucity  of  data  to  support  either  hypothesis. 

However,  recent  preclinical  data  has  addressed  this  from  Dr.  Claudio  Bordignon,  in 
Milan,  Italy.  When  ADA  deficient  T cells  are  put  into  mice,  they  appear  able  to  support 
immunoglobulin  synthesis  and  are  capable  of  responding  to  alloantigens.  Without  such  a 
model,  issues  of  mechanism  and  persistence  of  the  ADA  gene  in  a T cell  population 
would  have  been  unclear. 

Dr.  Parkman  noted  that  the  investigators  have  postulated  an  additive  effect  of 
extracellular  PEG-ADA  plus  the  intracellular  ADA  in  the  transduced  T cells.  Questions 
of  what  might  occur  both  in  the  presence  and  absence  of  PEG-ADA  constitute  legitimate 
variables  that  will  need  to  be  answered  in  the  future.  This  leads  to  questions  about  the 
proper  patient  population  for  the  protocol. 

Dr.  Parkman  said  some  of  the  issues  to  be  considered  in  patient  selection  are  previous 
irradiation  and  chemotherapy,  and  whether  the  patient  is  eligible  for  alternative 
therapies.  He  said  that  one  very  important  issue  is  that  the  parents  and  the  physician 
have  decided  not  to  opt  for  bone  marrow  transplantation.  He  said  that  inclusion 
criteria  should  be  biologically  objective  and  not  subjective.  Issues  surrounding  a parent's 
decision  as  to  what  is  appropriate  therapy  is  a gray  area  involving  ethical  quandaries. 

Dr.  Parkman  said  one  of  the  points  that  must  be  taken  into  account  is  that  the  protocol 
must  discriminate  between  patients  who,  based  on  their  clinical  condition,  would  not  be 
candidates  for  a cytoreduced  T cell  transplant  and  patients  in  a stable  condition  in  which 
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there  would  be  little  argument  about  use  of  alternative  therapies,  and  for  whom  the  risks 
of  cytoreduction  would  be  significantly  less. 

Dr.  Parkman  said  another  issue  was  that  of  dealing  with  patients  who  have  low  levels  of 
immune  function  versus  no  immune  function.  The  chances  of  graft  rejection  in  those 
with  no  immune  function  are  less  than  those  with  low  levels.  After  cytoreduction  with 
busulfan,  many  transplant  centers  find  this  will  allow  patients  to  be  safely  transplanted. 

Further,  the  question  of  detoxification  of  adenosine  metabolites  needs  to  be  addressed. 
Merely  increasing  the  frequency  or  dosage  amount  of  PEG- ADA  could  constitute  an 
equally  effective  treatment. 

Dr.  Mahoney  asked  if  there  is  work  in  progress  to  study  the  effect  of  increased  doses  of 
PEG-ADA  and  how  important  the  development  of  antibodies  to  PEG- ADA  is  in  treating 
ADA  deficiency.  Dr.  Blaese  said  he  had  spoken  with  Dr.  Hirschfield  and  had  been 
informed  that  in  current  studies  with  14  individuals  treated  with  PEG-ADA,  seven  had 
developed  antibodies  to  PEG-ADA.  Two  of  these  seven  have  developed  neutralizing 
antibody  that  has  interfered  with  therapy,  while  the  other  5 have  definable  antibodies 
that  bind  but  do  not  neutralize  the  enzymes.  The  two  who  developed  the  neutralizing 
antibodies  were  taken  off  therapy,  and  treated  with  prednisone  and  immunoglobulin. 
PEG-ADA  was  resumed  after  eight  weeks,  and  the  patients  have  once  again  responded 
to  PEG-ADA  therapy. 

Dr.  Blaese  also  commented  on  the  dose  escalation  question  raised  by  Dr.  Parkman.  Dr. 
Blaese  said  that  in  studies  of  patients  with  increased  doses  (doubling  and  tripling  the 
doses)  of  PEG-ADA  there  has  been  no  change  in  immune  response. 

Dr.  Parkman  then  returned  to  the  exclusion  criteria.  On  page  81  of  the  protocol,  the 
term  "deficient"  was  used  to  define  both  skin  test  reactivity  and  in  vivo  proliferation.  He 
believed  that  quantitative  data  was  necessary  for  determining  how  much  reactivity  would 
be  used  as  a threshold  value  for  exclusion.  He  noted  all  patients  would  be  eligible  for 
parts  one  and  two-A.  However,  patients  with  pulmonary  and  hepatic  disease  with  active 
infection  would  be  excluded  from  Part  two-B. 

Dr.  Parkman  said  that  another  issue  related  to  blood  volume  needed  for  the  studies,  and 
noted  that  the  National  Institutes  of  Health  (NIH)  Apheresis  Protocol  was  not  attached. 
The  investigators  had  said  that  no  more  than  seven  cc's  per  kilogram  per  month  would 
be  drawn,  an  acceptable  level.  Dr.  Parkman  raised  questions  over  the  series  of  tests  on 
page  89  of  the  protocol  and  wanted  to  know  if  these  blood  drawings  were  included  in  the 
seven  cc's  per  Idlogram  per  month  figure,  and  said  that  further  clarification  was  needed. 

Dr.  Parkman  said  the  issue  of  changing  the  method  of  infusion  of  autologous  peripheral 
blood  lymphocytes  from  intravenous  (IV)  to  intraperitoneal  (IP)  infusion  had  been 
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discussed  by  the  IRB  and  found  to  be  a minimal  risk  procedure.  Mention  is  made  that, 
"the  patient  may  experience  chills,  fever,  tachycardia,  nausea  and  vomiting;  potential 
risks  include  cardiac  arrhythmias,  vascular  thrombosis  and  pulmonary  embolus."  He  said 
that  would  not  constitute  "minimal  risk"  in  his  IRB.  However,  the  NIH  IRB  might 
consider  them  as  such. 

Dr.  Leventhal  asked  whether  there  was  any  experience  in  giving  IP  infusions  in 
immunosuppressed  patients.  Dr.  Parkman  said  there  was  experience  in  the  1970s  that 
showed  IP  injection  to  be  only  one-tenth  as  efficacious  as  IV  administration.  If  the  IV 
injection  did  not  work,  the  investigators  should  return  to  the  HGTS  with  more  preclinical 
data  on  IP  administration,  given  the  potential  risks  of  IP  administration  and  the  fact  that 
it  has  been  proven  to  be  less  efficacious.  Moreover,  he  said  that  he  did  not  characterize 
this  protocol  as  "minimal  risk,"  but  rather  as  "unknown  risk."  He  also  noted  a significant 
difference  between  this  protocol  and  the  N2/TIL  protocol  in  that  the  life  expectancy  of 
the  study  participants  is  much  longer.  Therefore,  safety  and  efficacy  are  much  more 
important  issues.  This  requires  more  long-term  follow-up  and  life-long  assessment  of  the 
patients.  The  frequency  of  follow-up  studies  needs  to  be  better  defined. 

Dr.  Parkman  also  said  the  informed  consent  must  take  into  account  the  possibility  of 
therapeutic  failure  and  the  necessity  for  the  patient  to  become  a life-long  research 
subject.  This  has  to  be  understood,  and  the  patient  must  be  aware  of  it  if  the  study  is  to 
derive  the  maximum  benefit  from  these  patients. 

Dr.  Walters  thanked  Dr.  Parkman  for  both  his  general  comments  on  bone  marrow 
transplantation  and  for  his  primary  review. 

Dr.  Walters  asked  Dr.  Parlonan  to  define  for  the  subcommittee  what  he  considered  the 
major  changes  in  the  new  version  of  the  protocol,  as  compared  with  the  previous  version. 

Dr.  Parkman  said  that  the  hypothesis  of  the  insertion  of  the  ADA  gene  into  the  T cells  is 
more  completely  spelled  out  and  additional  preclinical  data  have  been  presented. 
However,  the  issue  of  levels  of  activity  of  detoxification  of  deoxyadenosine  metabolites 
has  not  been  expanded.  The  clinical  protocol  is  more  defined,  with  the  major  issue 
being  identification  of  children  not  qualifying  for  bone  marrow  transplantation  requiring 
cytoreduction  and  the  necessity  for  children  who  are  stable.  The  issue  of  dealing  with 
these  two  groups  as  separate  entities  needs  to  be  more  clearly  defined.  He  added  that  a 
major  step  forward  is  the  preclinical  data  that  transduced  T cells  appear  to  be  capable  of 
specific  in  vivo  immunological  function.  In  addition,  there  is  clarification  of  the  clinical 
protocol  in  terms  of  patient  selection,  but  the  issue  of  follow-up  is  still  not  well  defined. 

Dr.  Walters  noted  that  part  three  of  the  protocol  was  withdrawn.  Therefore,  the 
subcommittee  was  only  dealing  with  parts  one  and  two  of  the  original  protocol. 

Dr.  Anderson  clarified  that  the  NIH  IRB  approved  the  protocol  as  "research  involving 
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greater  than  minimal  risk,  but  presenting  the  prospect  of  direct  benefit  to  the  individual 
subjects."  This  may  have  been  referred  as  "minimal  risk"  in  a communication  which  he 
sent  to  Dr.  Childress,  but  wanted  to  underline  the  wording  used  by  the  IRB. 

Dr.  Walters  then  asked  Dr.  Neiman  to  present  a secondary  review  of  the  protocol.  Dr. 
Neiman  prefaced  his  comments  by  saying  his  thinking  has  evolved  since  writing  his 
review,  based  on  receiving  comments  from  the  investigators  as  well  as  reading  the 
materials  recently  received.  He  said  that  Dr.  Parkman  had  covered  many  of  the 
concerns  he  had  with  the  protocol.  Dr.  Neiman  said  he  would  not  go  over  the  entire 
protocol  again,  but  merely  focus  on  some  specific  points  of  emphasis. 

Dr.  Neiman  said  that  the  first  area  he  wished  to  discuss  was  patient  selection.  Since 
there  are  varying  sets  of  diagnoses  and  phenotypes  in  terms  of  ADA  deficiency,  a 
decision  tree  needs  to  be  better  defined.  He  said  the  criteria  for  bone  marrow 
transplantation  have  been  evolving.  It  often  takes  time  for  people  to  decide  when 
transplantation  is  appropriate.  Further,  the  introduction  of  PEG-ADA  therapy  is  new 
and  evolving.  Finally,  there  is  a problem  with  dealing  with  small  numbers  of  patients  in 
trying  to  define  the  role  of  gene  therapy  in  dealing  with  this  disease. 

Dr.  Neiman  said  a general  recommendation  is  that  there  be  a method  in  place  for 
getting  state-of-the-science  opinions  on  a given  area  when  the  subcommittee  is  asked  to 
judge  a protocol.  He  suggested  a small  group  of  experts  be  assembled  which  could 
provide  independent  interpretations  of  the  science  being  proposed. 

Dr.  Neiman  said  he  would  like  to  hear  from  the  investigators  as  to  the  therapeutic  goals 
of  the  procedure.  If  correction  of  clinical  assays  is  a goal,  he  wanted  to  know  the  clinical 
significance  of  the  assays.  He  said  that  a more  precise  definition  of  therapeutic  goals 
was  necessary. 

Dr.  Neiman  said  his  second  area  of  concern  was  safety.  Here  he  focused  on 
oncogenesis.  In  animals,  insertion  of  retroviral  promoters  and  enhancers  can  turn  on 
gene  function  at  insertion  sites  and  is  known  to  stimulate  the  development  of  neoplasias. 
This  could  result  in  unknown  but  potentially  lethal  risks  to  the  subjects.  This  should  be 
outlined  as  a risk  in  the  informed  consent  for  the  protocol.  Animal  models  could  be 
profitably  used  as  screens  for  multiple  insertion  studies  to  provide  additional  safety  data. 

Dr.  Neiman  said  that  the  last  area  he  wished  to  discuss  was  efficacy  in  view  of  the 
absence  of  an  animal  model.  The  parameters  of  cell  expansion  and  character  of  the 
infused  cell  population  in  terms  of  functional  subsets  and  differing  immunologic 
responses  should  be  characterized.  Rules  should  be  established,  giving  a high  probability 
of  therapeutic  success  prior  to  using  this  therapy  in  humans  where  there  are  other 
modalities  of  therapy  currently  available  in  the  form  of  bone  marrow  transplantation  and 
PEG-ADA  therapy. 
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Dr.  Walters  then  called  on  Dr.  Childress  for  his  comments  on  the  protocol.  Dr. 

Childress  said  after  having  some  concern  that  the  protocol  was  aimed  at  a "moving 
target,"  he  felt  the  investigators  had  done  a good  job  in  developing  their  latest  response 
in  relation  to  the  "Points  to  Consider,"  and  that  the  material  they  had  provided  was 
helpful  in  allaying  some  concerns  in  this  regard.  However,  he  said  this  did  not  minimize 
the  concerns  raised  over  the  scientific  and  technical  bases  for  the  concern  about  risk- 
benefit. 

Dr.  Childress  said  that  the  risk  involved  in  this  protocol  was  not  "minimal  risk,"  and  he 
was  glad  to  have  heard  that  the  NIH  IRB  had  in  fact  approved  this  as  research  involving 
"greater  than  minimal  risk."  However,  he  felt  that  if  the  risks  were  greater  than  minimal, 
the  benefits  should  also  be  greater  than  minimal.  Therefore,  they  should  be  greater  than 
those  anticipated  from  alternative  therapy  with  either  bone  marrow  transplantation  or 
PEG-ADA  therapy.  This  indeed  would  require  careful  selection  of  a subset  of  patients 
in  whom  this  would  be  the  case.  He  was  happy  to  see  part  three  of  the  protocol  had 
been  withdrawn  because  he  had  some  concern  about  withdrawing  PEG-ADA  therapy. 

In  terms  of  alternative  treatments  and  patient  selection,  there  was  still  uncertainty  as  to 
where  these  treatments  stand  relative  to  risk  and  benefit.  Further,  he  had  concern  over 
the  points  raised  about  the  subjective  criteria  used  for  patients  and  physicians  for 
including  patients  in  the  study.  He  said  there  were  two  questions  to  address:  (1)  Are 
there  objective  criteria  that  have  been  laid  out  that  narrow  the  pool  of  prospective 
patients?  (2)  Are  there  objective  criteria  that  would  bring  subjects  into  the  study? 

Dr.  Childress  asked  what  incentive  parents  might  have  for  enrolling  their  children  in  the 
study,  and  asked  if  having  the  cost  of  PEG-ADA  and  gene  therapy  covered  might  be  an 
undue  inducement,  rather  than  having  a strong  medical  reason,  for  enrolling  a child  in 
the  study.  He  said  he  would  be  interested  in  how  the  parents  would  be  informed  of  the 
risks  and  benefits  and  again  stressed  the  importance  of  fully  disclosing  these  issues  so 
that  parents  can  make  an  informed  judgment  on  enrollment. 

Dr.  Walters  thanked  the  primary  and  secondary  reviewers  and  opened  the  floor  for 
discussion.  Dr.  Kelley  said  that  two  questions  are  critical.  Can  the  experiment  work? 
Can  it  be  determined  if  it's  working?  He  said  that  one  factor  in  this  was  the  half-life  of 
the  implanted  cells,  particularly  without  IL-2  or  some  other  growth  factor  that  would 
lead  them  to  proliferate.  He  said  he  expected  much  of  this  data  to  come  out  of  the 
N2/TIL  study  but  that  he  had  not  seen  it  to  date.  He  said  it  was  necessary  to  have  some 
kind  of  estimate  of  the  level  of  ADA  activity  within  a cell  or  extracellular  fluid  which 
would  be  needed  to  assure  detoxification  of  the  deoxyadenosine  metabolites. 

Dr.  Kelley  said  to  answer  the  question  of  whether  one  can  determine  if  this  therapy  is 
working  is  complicated  by  the  presence  of  PEG-ADA.  He  said  it  would  be  better  if  a 
"crisper  definition"  of  this  assessment  had  been  made. 
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Dr.  Leventhal  said  Section  10,  "Evaluation  of  Results"  needed  to  be  more  quantitative  in 
assessing  what  is  happening  to  the  immune  function  in  the  patients  and  what  is 
happening  to  the  ADA  level  in  their  cells.  She  said  that  a therapy  utilizing  a patient's 
own  cells  was  theoretically  preferable  to  transplantation  in  that  another  individual  is  not 
involved.  Further,  she  did  not  want  to  see  a patients  selected  who  were  too  sick  to 
benefit  from  the  treatment,  thereby  losing  the  ability  of  seeing  an  effect  of  the  treatment. 
Also,  she  brought  up  the  question  raised  earlier  by  Dr.  Parkman  as  to  the  amounts  of 
blood  to  be  drawn,  and  she  noted  that  red  cell  transfusions  may  present  technical 
difficulty  in  assessing  how  much  change  in  ADA  level  is  due  to  the  transduced  cells  and 
how  much  is  due  to  transfusion. 

Dr.  Parkman  said  he  agreed  with  Dr.  Leventhal's  concerns  and  in  particular  was 
interested  in  objective  criteria  for  the  addition  of  IL-2  as  clearly  this  would  increase  risk 
to  some  degree.  Dr.  Blaese  emphasized  that  there  was  no  intent  to  use  IL-2  in  these 
experiments.  Dr.  Kelley  said  that  the  explanation  for  the  short  half-life  in  the  N2/TIL 
experiments  was  the  lack  of  IL-2.  It  is  not  necessary  to  devise  an  animal  model  to 
determine  persistence  of  the  inserted  genes,  but  merely  to  perform  animal  studies  to 
arrive  at  quantitative  data  on  how  often  cells  would  have  to  be  given  to  a patient  in 
order  to  achieve  a level  of  ADA  in  the  circulation  that  would  be  therapeutically 
beneficial. 

Dr.  Mclvor  said  that  the  subcommittee  was  going  to  have  to  grapple  with  the  issue  of 
whether  the  amount  of  information  provided  was  sufficient  to  approve  the  protocol.  He 
had  several  questions  for  which  he  would  like  to  see  data. 

Dr.  Epstein  noted  that  the  reviewers  had  described  the  protocol  as  generally  safe  and 
that  most  comments  had  focused  on  patient  inclusion  and  exclusion  criteria  and  safety. 
He  suggested  that  the  reviewers  could  sit  down  over  lunch,  write  down  the  specific 
questions  which  need  to  be  answered,  and  then  have  the  list  photocopied  and  supplied  to 
all  subcommittee  members. 

Dr.  Mahoney  asked  whether  there  was  a correlation  between  the  amounts  of  intracellular 
ADA  activity  in  transduced  lymphocytes  and  extracellular  ADA  activity  which  is  tied  to 
PEG- ADA  therapy,  and  whether  much  was  known  of  the  trafficking  of  PEG- AD  A. 

Dr.  Kelley  said  the  most  likely  hypothesis  for  why  ADA  deficiency  leads  to  SCID  is  that 
deoxyadenosine  accumulates  and  selectively  is  converted  to  deoxy-ATP  in  immature 
lymphocytes.  It  inhibits  ribonucleotide  reductase  and  prevents  replication  of  T cells.  He 
said  that  if  this  is  true  it  would  not  matter  whether  the  ADA  were  extracellular  or 
intracellular,  since  deoxyadenosine  diffuses  very  rapidly  and  easily  in  the  presence  of 
ADA.  The  real  issue  is  the  functioning  of  the  lymphocytes  which  contain  the  ADA. 

Dr.  Parkman  said  the  real  hypothesis  of  the  experiment  is  that  it  is  not  necessary  to 
normalize  the  entire  total  body  ADA  pool.  A child  can  be  transplanted  with  normal 


Recombinant  DNA  Research,  Volume  14 


[159] 


June  1,  1990,  Human  Gene  Therapy  Subcommittee  Minutes 


ADA  bone  marrow  and  the  only  cells  which  will  be  normalized  will  be  the  T and  B cells; 
the  red  cells,  monocytes,  and  everything  everywhere  else  in  the  body  remains  ADA- 
deficient.  By  detoxifying  the  entire  body  pool  of  deoxyadenosine,  the  levels  inside  the  T 
cells  are  lowered.  Therefore,  the  most  direct  method  for  treatment  is  to  put  the  enzyme 
directly  into  cells  since  that  is  most  analogous  to  successful  transplantation. 

Dr.  R.  Murray  said  he  agreed  with  Dr.  Epstein.  Dr.  R.  Murray  made  a motion  that  the 
period  remaining  before  lunch  recess  should  be  used  to  formulate  specific  questions.  He 
asked  that  the  recess  be  extended  by  15  or  20  minutes  to  allow  subcommittee  members  a 
chance  to  finish  reading  some  of  the  material. 

Dr.  Epstein  said  he  did  not  believe  it  required  a motion  but  that  the  Chair  could  take 
this  under  advisement.  Dr.  Walters  said  it  seemed  like  a very  good  strategy.  Ms.  Areen 
said  she  agreed  with  that  strategy  of  using  this  time  to  formulate  questions.  She  said  the 
two  areas  she  felt  were  important  to  discuss  were  the  issues  of  patient  selection  and  the 
communication  of  risk  to  the  parents.  Dr.  Leventhal  added  that  she  wanted  more 
quantitative  data  on  immune  function  and  achievable  levels  of  ADA  and  was  interested 
in  knowing  what  rules  had  been  put  in  place  for  an  early  cessation  of  the  study. 

Dr.  Parkman  said  that  patient  selection  should  fall  into  two  groups,  stable  and  non-stable 
patients.  As  far  as  outcome  variables,  they  should  be  assessed  at  the  cellular  and 
molecular  level,  similar  to  the  studies  performed  in  Milan,  looking  at  level  of  function 
and  whether  the  production  of  IL-2  by  the  cells  is  relevant.  Dr.  Parkman  felt  it  was 
important  for  the  subcommittee  to  decide  whether  the  Milan  data  would  have  to  be 
reproduced  by  the  investigators.  Lastly,  he  said  long-term  variables  are  important  and 
need  to  be  clearly  defined. 

Dr.  Neiman  said  he  would  like  to  have  a response  from  the  investigators  on  whether 
transduced  cells  that  are  infused  can  be  followed  for  periods  of  time  and  whether  this 
should  be  set  up  in  the  form  of  an  oncogenicity  testing  system. 

Dr.  Kelley  said  that  half-life  of  the  transduced  cell  was  important  and  wanted  to  know 
the  half-life  of  the  ADA  genetically  modified  cells  in  circulation. 

Dr.  Zallen  said  that  she  felt  it  was  important  to  communicate  to  patients  the  implications 
of  the  long-term  treatment  in  relation  to  costs  that  the  patient  would  have  to  absorb  in 
terms  of  travel  or  availability  to  investigators  over  time.  Also,  patients  entered  into  the 
protocol  would  be  followed  indefinitely.  If  long-term  provision  of  PEG-ADA  was  being 
proposed,  she  wondered  how  firm  such  a promise  should  be  in  light  of  future  advances 
which  could  make  this  technique  less  desirable.  Conceivably  there  are  circumstances 
which  could  lead  to  the  discontinuation  of  such  an  option  for  patients. 

Dr.  R.  Murray  called  attention  to  the  statement  on  page  88  of  the  protocol  relevant  to 
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therapeutic  goals  which  says  that,  "If  this  gene  correction  protocol  does  not  prove  to  be 
superior  to  the  PEG- ADA  alone,  the  protocol  will  be  retired."  He  wanted  to  know 
whether  this  is  singular  therapeutic  goal.  Dr.  Neiman  said  he  thought  this  point  had 
been  clarified  and  that  both  scientific  and  laboratory  evaluations,  as  well  as  clinical 
evaluations,  could  be  reasonable  goals.  The  question  of  gene  therapy  being  a superior 
treatment  to  PEG-ADA  alone  is  only  one  question  to  be  answered.  Clearly  the 
investigators  hope  that  gene  therapy  plus  PEG-ADA  will  yield  an  incremental 
improvement. 

Dr.  R.  Murray  asked  if  more  specific  goals  need  to  be  addressed  specifically  by  the 
investigators.  Dr.  Neiman  said  this  request  had  already  been  made  by  Dr.  Parkman  in 
his  comments. 

Dr.  Leventhal  voiced  concern  over  the  current  consent  form  and  assumed  it  would  have 
to  be  revised  with  the  current  revisions  in  the  protocol.  Dr.  Childress  said  the 
subcommittee  was  not  responsible  for  approving  the  consent  form  but  should  be  more 
interested  in  the  particular  things  to  be  disclosed  to  participants. 

Dr.  Walters  asked  Dr.  Childress  to  amplify  previous  comments  he  had  made  relative  to 
the  incentive  of  the  protocol  in  absorbing  costs  of  PEG-ADA  treatment.  Dr.  Childress 
said  his  concern  centered  around  absence  of  an  incentive  for  medical  benefit  by 
withdrawal  from  PEG-ADA  and  was  worried  about  the  financial  coverage  itself  being  an 
incentive.  Dr.  Walters  said  he  thought  it  was  a question  of  families,  whose  insurance 
coverage  did  not  include  PEG-ADA,  having  the  incentive  of  not  experiencing  the  out-of- 
pocket  costs  for  this  treatment  by  placing  a child  on  the  protocol.  Dr.  Childress  said  that 
was  a concern  as  well. 

Ms.  Areen  raised  two  issues  that  Dr.  Parkman  did  not  restate  in  his  last  summation, 
those  of  the  necessity  for  intraperitoneal  infusion  and  the  amount  of  the  blood  drawn 
from  the  patient.  Dr.  Parkman  said  he  considered  the  protocol  an  "intravenous 
protocol."  If  intraperitoneal  infusion  was  to  be  used,  it  would  require  significant 
reassessment.  Since  this  has  been  proven  to  be  a less  efficacious  route  of  administration. 

Dr.  Mahoney  asked  if  the  investigators  would  follow  Dr.  Parkman's  suggestion  of 
whether  in  vivo  selection  of  ADA  competent  genes  was  as  effective  as  making  the 
selection  ex  vivo,  that  is  giving  cells  without  expanding  instead  of  going  ahead  with  Part 
two,  and  whether  they  would  attempt  to  work  with  this  hypothesis. 

Dr.  Mahoney  also  wanted  clarification  of  exclusion  criteria  for  patients  with  pulmonary 
or  liver  disease,  or  other  chronic  disease. 

Ms.  Meyers  said  she  didn't  understand  what  Dr.  Mulligan  was  referring  to  in  the  second 
paragraph  of  his  letter  in  mentioning  commercial  concerns  in  the  protocol  and  the 
involvement  of  a company  called  Genetic  Therapy,  Inc.  She  asked  that  these  questions 
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be  addressed  by  the  investigators. 

Dr.  Anderson  said  there  were  no  commercial  concerns.  Genetic  Therapy,  Inc.  is  a 
company  which  is  performing  official  business  of  the  United  States  Government  under  a 
CRADA  agreement  from  the  National  Heart,  Lung,  and  Blood  Institute. 

Dr.  Walters  noted  that  Dr.  Mulligan  regretted  not  being  in  attendance  and  asked  if 
everyone  had  read  his  letter.  Dr,  Walters  asked  whether  the  issue  raised  in  the  latter 
portion  of  the  first  paragraph  of  Dr.  Mulligan's  letter  was  a concern  to  any  of  the 
subcommittee  members. 

Dr.  Neiman  addressed  the  issue  which  Dr.  Mulligan  raised.  If  one  infuses  an  expanded 
population  of  cells  with  a distorted  ratio  of  functional  subgroups  into  an  individual,  and 
if  such  cells  persist,  it  might  be  possible  to  create  a situation  in  which  the  patient's 
immune  system  would  be  further  compromised.  This  was  considered  as  a purely 
theoretical  issue  and  he  was  not  sure  about  the  background  for  the  statement  or  whether 
there  were  models  to  suggest  that  this  could  occur. 

Dr.  Parkman  replied  that  there  clearly  are  cells  which  respond  in  an  auto-reactive 
manner  and  cells  which  regulate  such  occurrences.  The  ratio  of  these  cells  is  very 
important  but  it  is  a biological  phenomenon  with  a phenotype  that  cannot  be  predicted. 
He  added  a significant  concern  is  the  potential  for  producing  some  sort  of  autoimmune 
disease,  rather  than  a decrease  in  the  minimal  endogenous  immune  reactivity. 

Dr,  Walters  summarized  the  questions  being  put  forward.  The  questions  were  arrayed  in 
four  major  areas: 

1.  Who  are  the  patients?  The  selection  criteria,  inclusion  and  exclusion  criteria, 
should  make  the  distinction  between  stable  and  non-stable  or  debilitated  patients. 

2.  Is  it  safe?  Should  animal  models  of  oncogenesis  be  used?  Will  intraperitoneal 
infusion  be  used  as  opposed  to  intravenous  infusion?  What  are  the  amounts  of 
blood  to  be  drawn  from  patients? 

3.  Is  the  protocol  likely  to  be  effective,  and  if  so  how  will  we  know  it  is  effective? 
What  are  the  clear  outcome  variables  in  terms  of  both  clinical  and  biological 
variables?  What  are  the  differences  in  co-cultivation  techniques  between  those 
being  used  in  Italy  and  those  being  used  by  the  investigators  in  Bethesda?  What 
is  the  biological  justification  for  ex  vivo  host  selection  as  opposed  to  inserting  the 
cells  in  short-term  culture  and  giving  non-selected  cells?  W^at  is  the  need  to  go 
through  an  additional  step  of  selection  before  the  cells  are  given?  What  are  the 
quantitative  measures  of  survival  of  the  lymphocytes? 
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4.  How  will  issues  of  long-term  follow-up  be  communicated  to  the  patients?  What 
rules  will  there  be  for  stopping  the  experiment?  What  facts  about  the  protocol 
should  definitely  be  disclosed  to  patients  and  families  in  the  consent  form? 

At  this  point,  Dr.  Walters  adjourned  the  subcommittee  for  the  luncheon  recess  and  asked 
them  to  reassemble  promptly  at  1:30  p.m. 

Dr.  Walters  called  the  subcommittee  to  order  for  the  afternoon  session  at  1:30  p.m.  He 
decided  to  allow  the  investigators  30  minutes  to  reply  to  questions  generated  during  the 
morning  session.  He  noted  there  was  one  request  for  public  comment  which  would  be 
heard  directly  following  the  response  of  the  investigators,  after  which  the  subcommittee 
would  return  to  its  discussion  of  the  protocol. 

Dr.  Blaese  thanked  the  subcommittee  members,  the  reviewers,  and  the  consultants  for 
their  careful  evaluation  of  the  protocol.  It  clarified  areas  of  the  protocol  which  were 
ambiguous  and  that  had  not  been  spelled  out  clearly. 

Dr.  Blaese  distributed  a handout  listing  inclusion  and  exclusion  criteria.  He  said  they 
intended  to  continue  to  use  the  criteria  as  listed  in  Section  3.0  of  the  protocol.  They 
believe  strongly  that  patients  who  are  candidates  for  this  therapy  are  those  who  had  been 
on  PEG-ADA  and  had  opted  against  having  a bone  marrow  transplant.  He  presented 
three  case  studies  of  patients  who  met  current  inclusion  criteria  and  asked  if  there  were 
any  further  questions  on  this  issue. 

Dr.  Leventhal  asked  if  there  was  a specific  ADA  level  that  was  considered  as  a criterion 
for  inclusion/exclusion.  Dr.  Blaese  said  all  the  patients  being  considered  had  less  than  2 
percent  of  normal  levels  of  ADA  but  that  no  specific  numbers  have  been  set  on  a 
minimum/maximum  ADA  level  for  inclusion. 

Dr.  Neiman  asked  if  there  was  an  attempt  to  use  specific  laboratory  tests  of  immune 
function  as  predictors  of  a patient's  prognosis.  Dr.  Blaese  said  that  in  vitro  studies  are  so 
variable  that  it  is  difficult  to  establish  what  are  appropriate  tests.  If  the  patients  are 
unable  to  exhibit  delayed  type  hypersensitivity  skin  tests  to  immunizing  antigens,  or  if 
they  are  hypogammaglobulinemic  or  lymphopenic,  then  they  are  considered  to  be 
immune  deficient. 

Dr.  Blaese  called  on  Dr.  Anderson  to  reply  to  the  question  of  "is  it  safe?"  Dr.  Anderson 
said  the  potential  for  oncogenesis,  the  possibility  of  a retrovirally  mediated  gene  transfer 
producing  cancer,  is  the  clearly  the  question  involved  in  the  safety  issue.  He  said  the 
risk  of  this  occurring  was  unknown,  but  there  had  been  studies  in  mice  and  monkeys 
which  have  shown  no  indications  of  any  oncogenesis.  He  said  the  risk  is  still  there  but 
that  long-term  follow-up  of  these  animals  is  continuing.  As  time  goes  on,  this  question 
will  be  clearly  answered.  There  will  be  a risk-benefit  analysis,  and  it  will  include  risk 
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factors  that  are  familiar  to  the  subcommittee. 

In  response  to  the  question  about  amount  of  blood  to  be  drawn,  Dr.  Blaese  said  that 
apheresis  will  take  place  once  a month,  drawing  the  amount  of  seven  cc's  per  kilogram. 
Only  lymphocytes  will  be  removed,  and  the  red  cells  will  be  returned  to  the  patient. 

This  amounts  to  10  percent  of  blood  volume  being  sampled  once  a month  as  defined  in 
the  protocol.  Dr.  Leventhal  said  the  Red  Cross  advises  that  if  ten  percent  of  blood 
volume  is  sampled  every  six  weeks,  rather  than  monthly,  anemia  will  be  produced  after 
several  months.  Dr.  Blaese  said  that  if  the  patients  require  an  iron  supplement  to 
counter  the  anemia,  this  will  be  done. 

As  to  the  issue  of  intraperitoneal  infusion  versus  intravenous  infusion.  Dr.  Blaese  said 
that  his  feeling  was  that  in  some  animal  studies  it  has  been  able  to  show  that  peripheral 
lymphocytes  injected  intraperitoneally  could  be  found  up  to  539  days  in  a frequency  of 
between  1 in  100,000  and  1 in  10  million  in  peripheral  blood  by  using  PCR  techniques. 
One  of  the  reasons  for  considering  the  IP  route  of  administration  is  that  the  vast 
majority  of  TILs  migrate  into  the  liver  and  lungs  within  24  hours  of  infusion  and  are  then 
released.  The  feeling  was  that  IP  administration  would  avoid  that  initial  clearance, 
giving  the  cells  a chance  to  glycosylate  their  surface  membrane  proteins  in  the 
peritoneum  before  being  exposed  to  the  galactose  lectin  receptor  found  in  Kupffer  cells 
in  the  liver,  which  prior  to  glycosylation,  pull  the  cells  out  of  circulation.  There  is  no 
quantitative  data,  but  this  seems  a reasonable  alternative  if  intravenous  administration  is 
not  successful. 

Dr.  Blaese  said  that  as  far  as  stop  criteria  are  concerned,  the  investigators  feel  that  by 
the  time  they  have  studied  three  or  four  patients  they  will  know  whether  the  therapy  is 
worthwhile  and  has  a chance  of  succeeding.  He  said  he  doubted  whether  more  than  two 
or  three  patients  could  be  treated  in  the  first  year.  Since  the  investigators  will  be 
reporting  back  to  the  HGTS  every  six  months  or  so,  they  will  be  kept  apprised  of  the 
status  of  these  patients.  He  added  that  if  two  treatment-related  deaths  occur,  the 
investigators  will  consider  it  necessary  to  stop  the  protocol. 

As  to  effectiveness.  Dr.  Blaese  cited  the  recent  work  of  Dr.  Bordignon  looking  at  the 
effect  of  the  gene-transduced  cells  in  BNX  mice,  as  suggesting  that  having  the  gene 
intracellularly  is  an  advantage.  He  presented  a table  in  the  handout  which  showed  that 
cell  lines  transduced  with  intracellular  ADA  had  a potential  advantage  over  non- 
transduced  cell  lines  in  tissue  culture  in  the  absence  of  toxic  levels  of  deoxyadenosine. 

Dr.  Blaese  distributed  a handout  to  address  the  issue  of  half-life  of  the  transduced  gene. 
This  was  based  on  half-life  determination  of  TILs  in  five  patients,  showing  a half-life  of 
4-5  days.  Dr.  Kelley  asked  if  this  was  in  the  presence  of  IL-2.  Dr.  Blaese  replied  that 
patients  did  receive  IL-2  for  varying  numbers  of  days  during  the  first  five  days  after 
infusion,  but  that  in  studies  with  monkeys  without  IL-2  the  gene  could  still  be  seen,  as 


[164] 


Recombinant  DNA  Research,  Volume  14 


June  1,  1990,  Human  Gene  Therapy  Subcommittee  Minutes 


previously  mentioned,  out  to  beyond  500  days.  Dr.  Kelley  said  this  did  not  answer  the 
question  as  to  the  half-life  in  the  absence  of  11^2.  It  appeared  from  what  Dr.  Blaese  had 
said,  that  the  half-life  was  then  in  the  region  of  4-5  days.  Dr.  Blaese  replied  that  the 
only  way  to  really  determine  the  efficacy  of  the  treatment  was  to  do  the  protocol. 

Dr.  Blaese  said  that  the  protocol  contains  a very  extensive  immunological  evaluation 
comparing  the  patient  after  treatment  to  baseline,  to  determine  whether  the  patient  has 
been  improved  by  the  therapy.  He  said  they  would  do  standard  tests  such  as  mitogen 
proliferation,  skin  tests,  and  cloning  out  cells  trying  to  assess  whether  they  have  the  gene 
in  them.  Attempts  will  be  made  to  get  antigen  cloning  to  work  in  this  population.  He 
added  that  they  will  immunize  patients  early  on  with  non-reactogenic  viral  vaccines. 

Then  they  will  look  in  vitro  to  see  if  there  are  memory  cells  in  the  peripheral  blood  of 
the  patients  which  would  boost  antibody  responses  to  these  viruses. 

Dr.  Blaese  said  the  differences  between  the  Italian  protocol  and  this  one  were  trivial  in 
that  the  Italians  were  using  PHA  to  stimulate  the  cells  whereas  they  were  using  a 
monoclonal  antibody  directed  against  the  T cell  receptor.  He  added  that  Dr.  Bordignon 
is  using  a different  vector,  but  that  the  LASN  vector  has  been  examined  and  has 
equivalent  levels  of  expression.  It  is  planned  for  use  unless  a better  vector  comes  along 
in  the  meantime. 

As  for  disclosures  to  the  families.  Dr.  Blaese  said  he  and  Dr.  Culver  had  met  with  three 
families  to  discuss  the  details  of  the  patients'  clinical  courses  and  to  explain  the  protocol 
in  general.  He  said  they  specifically  mentioned  problems  of  insertional  mutagenesis,  the 
possibility  of  inducing  an  autoimmune  process  by  giving  lymphocytes,  and  the  unknown 
effects  of  these  cell  infusions  in  children.  Further,  they  discussed  the  problem  of  the 
press  possibly  establishing  the  identity  of  the  patients.  If  this  occurs,  they  may  have  more 
press  exposure  than  they  want. 

There  is  a biological  justification  for  selection.  It  is  essential  to  select  the  cells  if  they 
are  to  start  escalating  doses.  He  said  the  efficiency  of  the  process  is  averaging  10-20 
percent.  He  did  not  want  to  have  to  expose  patients  to  five  times  more  cells  than 
necessary.  If  selection  could  not  be  done,  then  the  dose  would  not  be  escalated. 

In  response  to  a question  by  Dr.  Parkman  as  to  what  was  the  minimum  acceptable 
weight  for  apheresis.  Dr.  Blaese  said  this  would  be  done  by  hand  and  not  by  machine. 
The  machine  procedure  was  included  in  the  protocol  give  a general  idea  of  the 
consequences  of  apheresis  and  the  potential  side  effects.  Dr.  Leventhal  asked  about 
using  peripheral  IV  for  apheresis.  Dr.  Blaese  responded  that  the  youngest  candidate  has 
a peripheral  line  inserted,  while  the  other  children  are  older  and  have  good  peripheral 
veins  at  this  point.  He  pointed  out  that  they  would  use  a Brovia  or  Hickman  catheter 
for  this  purpose. 
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Dr.  Parkman  said  he  was  still  opposed  to  the  IP  route  of  administration.  Despite  the 
glycosylation  argument  posed  by  Dr.  Blaese,  Dr.  Parkman  would  still  like  to  see 
comparative  studies  of  IV  versus  IP  administration  in  animals  to  substantiate  this 
hypothesis  before  using  it  in  the  protocol.  Further  he  said  the  subcommittee  would  have 
to  decide  if  the  Milan  data  could  be  extrapolated  to  the  Bethesda  data  in  terms  of  it 
being  preclinical  data  appropriate  to  recommending  approval  of  the  trial. 

Dr.  Anderson  said  that  the  Milan  group  had  been  collaborating  with  them  for  five-sk 
years,  that  they  exchange  data  constantly,  and  they  exchange  techniques  and  vectors. 

The  two  systems  are  very  similar  and  only  through  testing  in  humans  can  better  and  safer 
techniques  be  developed. 

Dr.  Leventhal  said  it  should  be  clearly  stated  that  if  any  malignancies  are  found,  the 
investigators  will  attempt  to  determine  if  their  vector  is  in  any  of  them.  Dr.  Anderson 
agreed.  Dr.  Leventhal  also  said  the  parents  had  to  be  made  aware  of  what  to  look  for  to 
spot  early  symptoms  of  malignancy  so  that  they  can  be  able,  especially  at  long  distances, 
to  get  tissue  to  NIH  for  testing.  Dr.  Anderson  agreed. 

Dr.  Neiman  discussed  the  issue  of  patient  selection  and  oncogenesis.  Dr.  Walters  asked 
what  types  of  malignancies  were  caused  by  mutagenesis.  Dr.  Neiman  said  that  it  is 
generally  a malignancy  of  the  cell  involved.  In  this  case,  they  would  be  primarily  T cell 
lymphomas.  However,  it  would  not  be  out  of  the  question  to  see  epithelial  cell  cancers, 
breast  cancers,  and  possibly  some  leukemias. 

Dr.  Mahoney  asked  whether  the  investigators  would  return  to  the  IRB  or  the 
subcommittee  before  making  a move  to  go  to  Part  2B  of  the  protocol.  Dr.  Blaese  said 
he  was  happy  in  going  to  the  IRB  with  this  as  he  feels  this  kind  of  decision  is  more 
realistically  handled  at  the  local  level.  Dr.  Anderson  said  the  NIH  Institutional  Biosafety 
Committee  (IBC)  had  given  unconditional  approval  of  Part  1,  but  the  investigators  have 
to  go  back  before  that  committee  for  Parts  2A  and  2B.  He  said  it  would  be  helpful  to 
have  as  few  restrictions  as  possible  above  the  local  level. 

Dr.  Walters  asked  whether  the  investigators  wanted  the  subcommittee  to  approve  of 
enrolling  patients  into  Part  2B  as  well  as  Part  1 and  Part  2A.  Dr.  Blaese  said  he  would 
prefer  to  have  the  protocol  considered  as  it  stood. 

Dr.  Mclvor  said  the  Milan  data  was  only  a summary.  He  asked  to  review  the  actual  data 
to  check  the  conclusions  before  making  any  decisions.  Dr.  Parkman  asked  if  Dr. 
Bordignon  would  share  the  data.  Because  of  time  constraints  Dr.  Bordignon  was  not 
able  to  send  a complete  manuscript  with  all  the  necessary  tables  and,  therefore,  supplied 
the  summary. 

Dr.  Walters  called  upon  members  of  the  public  for  comment.  Dr.  Palella  from  the 
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University  of  Michigan  asked  about  the  industry-academia-Government  interaction  in 
this  research,  the  avoidance  of  potential  conflicts  of  interest,  and  the  ownership  of  patent 
rights  on  research  of  this  sort.  He  also  brought  up  the  question  of  long-term 
commitment  by  the  patients.  Dr.  Walters  replied  that  the  subcommittee  preferred  to 
operate  in  the  open  in  considering  all  parts  of  protocols.  The  review  process  is  public. 
He  was  not  aware  of  the  precise  details  of  the  CRADA  that  exists  with  the  Genetic 
Therapy,  Inc.,  and  said  he  was  not  sure  it  was  relevant  to  the  review. 

Dr.  Mahoney  said  the  life-long  commitment  on  the  part  of  the  patients  may  restrict  the 
kinds  of  patients  willing  to  take  part  in  the  trial.  He  was  unsure  about  the 
subcommittee's  opinion  on  this  aspect  of  the  study.  Further,  Ms.  Meyers  said  the  patent 
issue  was  also  of  interest  from  the  standpoint  of  the  future  prospects  of  researchers  and 
the  government  having  to  pay  a royalty  every  time  they  perform  gene  therapy.  She  said 
the  commercialization  of  these  procedures  needed  to  be  evaluated  by  some  committee, 
although  it  was  probably  not  within  the  purview  of  the  subcommittee. 

Dr.  Parkman  said  he  believed  it  was  irrational  not  to  tell  the  participants  that  they  would 
be  life-long  research  subjects.  Anything  else  would  not  be  a fair  disclosure.  However, 
Dr.  Zallen  said  a problem  in  this  thinking  is  that  the  parent  will  be  the  one  giving 
consent  for  their  child.  When  the  child  grows  up,  he  or  she  may  wish  to  make  his  own 
decisions  in  this  regard.  Dr.  Parkman  replied  that  in  many  other  cases  subjects  have  not 
followed  through  with  long-term  follow-up.  It  should  be  made  clear  that  this  is  the 
intent  of  the  investigators.  Dr.  R.  Murray  said  all  one  could  do  is  to  ask  that  they 
continue  to  participate  and  ethics  dictate  that  any  subject  may  withdraw  at  any  time.  Ms. 
Meyers  noted  that  another  problem  will  occur  since  health  insurance  carriers  will  not  be 
willing  to  cover  these  individuals. 

Dr.  Epstein  moved,  "approval  of  the  submitted  protocol  of  May  29,  1990,  with  the 
following  provisos: 

1.  That  the  consent  form  be  revised  and  be  reviewed  and  accepted  by  the  RAC  at  its 
next  meeting; 

2.  "That  a stronger  warning  with  regard  to  the  potential  for  malignancy  be  inserted 
into  the  consent  form; 

3.  "That  a stop  criterion  of  two  therapy-related  deaths  be  inserted; 

4.  "That  intraperitoneal  infusions  not  be  utilized  without  further  approval  by  this 
committee; 

5.  "That  proceeding  to  Part  2B  of  this  protocol  would  require  approval  by  the  IRB; 
and. 
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6.  "That  full  data  from  the  Milan  experiments  be  provided  for  review  by  a 
subcommittee  of  this  committee  prior  to  a meeting  of  the  RAC  and  that  a formal 
review  of  those  data  be  brought  to  the  RAC  when  this  protocol  comes  up  for 
approval." 

Dr.  Parkman  said  it  was  his  understanding  that  the  HGTS  would  meet  on  July  30,  1990, 
the  day  before  the  meeting  of  the  full  RAC.  Dr.  Epstein  said  it  could  be  brought  back 
to  the  subcommittee  at  that  time.  Dr.  Anderson  requested  that  if  the  subcommittee 
were  to  approve  the  protocol,  the  RAC  conduct  a meeting  prior  to  the  scheduled 
October  7 meeting.  Dr.  Walters  suggested  the  wording  be  changed  to  indicate  that  the 
review  could  take  place  either  at  the  RAC  meeting  or  the  subcommittee  meeting, 
whichever  occurred  first. 

Dr.  Parkman  said  he  viewed  this  as  more  an  inclination  of  the  subcommittee's  position  in 
regard  to  approval,  or  a temporary  approval.  He  said  that  in  order  to  give  final  approval 
the  subcommittee  needed  to  see  the  final  document,  both  the  protocol  and  consent  form, 
and  the  Milan  data. 

Dr.  Leventhal  suggested  that  all  information  be  delivered  at  least  two  weeks  prior  to  the 
subcommittee  meeting  to  Dr.  Parkman  so  that  he  can  ensure  that  the  verbal  replies 
given  by  the  investigators  at  this  meeting  are  incorporated  into  the  final  documents.  Dr. 
Leventhal  said  this  would  mean  the  final  documents  would  have  to  be  to  Dr.  Parkman  by 
July  13,  1990. 

Dr.  Epstein  said  two  more  provisos  were  in  order  to  go  along  with  his  motion,  which 
would  be  the  following: 

7.  "That  a final  version  of  the  inclusion/exclusion  criteria  reflect  the  parameters  that 
were  in  the  discussion,  including  the  age  and  length  of  time  on  PEG- AD  A;  and, 

8.  "That  a specific  protocol  be  provided  for  the  follow-up  evaluation  of  the 
immunological  and  clinical  status." 

Dr.  Parkman  seconded  the  motion. 

Dr.  Kelley  said  he  would  offer  a friendly  amendment,  to  change  the  final  sentence  in  the 
sixth  requirement  to  read,  "Milan  and  related  data...."  so  as  to  allow  the  investigators  the 
opportunity  to  provide  other  data  to  support  their  hypothesis  as  well  as  the  Milan  data. 

Dr.  Epstein  accepted  this  amendment. 

Dr.  Childress  noted  that  in  Dr.  Bordignon's  letter  he  had  stated  that  the  material  is 
unpublished  and  should  be  considered  confidential.  He  asked  what  problems  the 
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subcommittee  would  have  in  dealing  with  this  confidentiality.  Dr.  Anderson  said  if  the 
material  could  be  provided  to  a subcommittee  of  the  HGTS  and  then  that 
subcommittees  reports  on  the  data,  it  should  not  interfere  with  the  confidentiality.  Dr. 
Mclvor  asked  whether  the  material  could  be  presented  in  hard  copy.  Dr.  Anderson  said 
all  he  had  was  the  letter,  and  the  subcommittee  could  not  require  someone  in  a foreign 
country  to  do  anything.  Dr.  Mclvor  noted  that  this  was  a collaborative  study  that  was 
part  of  the  proposal  being  considered.  Dr.  Epstein  said  without  hard  data  he  was  less 
likely  to  believe  an  approval  would  be  forthcoming  from  the  subcommittee.  Dr.  Walters 
said  that  Dr.  Wivel  could  write  a letter  to  Dr.  Bordignon  indicating  the  importance  of 
the  data  along  with  a request  to  submit  numbers  and  graphs  so  that  the  review  could  go 
forward.  Dr.  Anderson  volunteered  to  do  it. 

Dr.  Epstein  said  he  felt  it  was  necessary  to  include  a date  for  receipt  of  the  additional 
materials  in  the  motion,  and  it  was  determined  that  all  materials  were  to  be  provided  by 
July  16,  1990. 

Dr.  R.  Murray  called  the  question  on  the  motion.  Dr.  Walters  asked  Dr.  Epstein  to 
repeat  the  motion.  Dr.  Epstein  once  again  presented  the  motion  including  the  8 provisos 
and  the  date  of  receipt  of  materials.  Dr.  Parkman  suggested  a ninth  proviso  be  added  to 
include  biological  outcome  measures.  Dr.  Epstein  accepted  this  as  a friendly 
amendment. 

Whereupon,  there  being  no  further  discussion  on  the  motion.  Dr.  Walters  called  for  a 
vote  on  the  motion.  The  motion  passed  by  a vote  of  14  in  favor,  zero  against,  and  no 
abstentions. 

Dr.  Leventhal  volunteered  to  review  the  assent  forms  since  she  has  experience  in  this 
field.  Dr.  Walters  asked  for  other  volunteers  and  he  appointed  a committee  of  Drs. 
Murray,  Zallen,  Childress,  Leventhal,  and  Mr.  Brewer  to  review  the  assent  forms.  He 
also  appointed  a committee  made  up  of  Drs.  Mclvor,  Parkman,  Kelley,  Mulligan,  and 
Neiman  to  review  the  Milan  data. 

Dr.  Anderson  thanked  the  subcommittee  for  their  extremely  conscientious  and  superb 
review,  but  said  the  investigators  were  concerned  that  the  RAC  could  not  meet  at  a date 
sooner  than  October  7,  1990.  He  suggested  having  the  RAC  meet  the  same  day  as  the 
subcommittee  as  he  felt  the  rest  of  the  review  would  not  take  long  and  would  afford  the 
subcommittee  plenty  of  time  to  accomplish  their  tasks.  Dr.  Mclvor  suggested  that  Dr. 
Parkman  be  made  a consultant  to  the  RAC  for  this  meeting.  Dr.  Wivel  said  he 
anticipated  a split  meeting,  much  in  the  same  fashion  as  had  been  done  previously. 

Dr.  Walters  suggested  moving  the  date  for  submission  of  materials  up  an  additional  week 
to  allow  for  review  of  materials  before  the  July  30  date.  He  asked  if  the  investigators 
could  have  the  revised  protocol  and  all  materials  submitted  by  July  2,  1990.  Dr.  Blaese 
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said  the  protocol  would  be  revised  but  that  Dr.  Bordignon  was  traveling,  and  he  could 
not  promise  to  have  the  Milan  data  by  that  date. 

Dr.  R.  Murray  asked  if  there  were  a procedure  in  place  for  requesting  that  the  RAC 
meet  early.  He  noted  the  criticisms  leveled  on  the  RAC  when  previous  meeting  dates 
had  been  changed.  Dr.  Anderson  noted  that  as  long  as  the  notice  of  the  meeting 
appeared  in  the  Federal  Register,  the  committee  was  in  compliance  with  the  Federal 
Advisory  Committee  Act. 

Dr.  Wivel  said  that  there  was  another  practical  matter  involved  with  moving  the  date  of 
the  RAC  meeting  forward.  Most  of  the  members  of  the  RAC  are  going  to  be  traveling 
during  the  month  of  September  to  attend  the  regional  hearings  being  conducted  across 
the  country.  If  a meeting  were  to  be  held  during  September,  it  would  be  unlikely  that  a 
quorum  could  attend. 

Dr.  R.  Murray  moved  that  the  subcommittee  request  the  RAC  to  meet  on  July  30,  1990. 
Mr.  Brewer  seconded  the  motion. 

There  being  no  discussion.  Dr.  Walters  put  the  motion  to  a vote.  The  motion  passed  by 
a vote  of  13  in  favor,  zero  opposed,  and  no  abstentions. 

Dr.  Kelley  commended  the  Chair  for  the  procedure  used  during  the  day  to  get  through 
the  complex  agenda.  Dr.  Walters  said  he  too  was  pleased  and  thanked  all  of  the 
participants. 

Dr.  Mclvor  suggested  attempts  be  made  to  have  Dr.  Bordignon  and  Dr.  Gilboa  in 
attendance  at  the  July  30,  1990,  meeting.  Dr.  Walters  asked  if  there  were  any  other 
consultants  the  subcommittee  wished  to  have  at  that  meeting.  Dr.  Epstein  said  since 
provisional  approval  was  based  on  certain  criteria,  it  would  be  unfair  to  go  through 
another  review  involving  additional  consultants. 
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PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED  "TREATMENT  OF  SEVERE 
COMBINED  IMMUNODEFICIENCY  DISEASE  (SCID)  DUE  TO  ADENOSINE 
DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS  LYMPHOCYTES 
TRANSDUCED  WITH  A HUMAN  ADA  GENE": 

Dr.  Walters  called  on  Dr.  Parkman  to  present  a review  of  the  protocol.  Dr.  Parkman 
said  provisional  approval  of  this  protocol  had  been  granted  at  the  last  meeting  with  eight 
conditions  to  be  met.  Dr.  Epstein  asked  that  the  conditions  be  restated  so  that  the 
discussion  could  be  focused. 

Dr.  Wivel  said  the  motion  to  approve  this  protocol  was  unanimously  passed  with  the 
following  eight  provisos: 

1.  That  the  consent  form  be  revised,  be  reviewed  and  accepted  by  the  RAC  at 
its  next  meeting; 

2.  That  a stronger  warning  with  regard  to  the  potential  for  malignancy  be 
inserted  in  the  consent  form; 

3.  That  a stop  criterion  of  two  therapy-related  deaths  be  inserted; 

4.  That  intraperitoneal  (i.p.)  infusions  not  be  utilized  without  further  approval 
by  this  committee; 

5.  That  proceeding  to  Phase  2B  of  this  protocol  would  require  approval  by 
the  IBC  and  IRB; 

6.  That  full  data  from  the  Milan  experiments  and  any  related  data  be 
provided  for  review  of  a working  group  of  this  subcommittee  prior  to  a 
meeting  of  the  RAC  and  that  a formal  review  of  those  data  be  brought  to 
the  RAC  when  this  protocol  comes  up  for  approval; 

7.  That  a final  version  of  the  inclusion/exclusion  criteria  reflect  the 
parameters  that  were  addressed  in  the  subcommittee  discussion,  including 
age,  length  of  time  on  PEG- AD  A;  and, 

8.  That  there  be  a specific  protocol  for  the  follow-up  evaluation  of  the 
immunological  and  clinical  status. 


Recombinant  DNA  Research,  Volume  14 


[171] 


July  30,  1990,  Human  Gene  Therapy  Subcomnittee 


Dr.  Parkman  noted  that  the  revised  protocol  still  included  reference  to  the  use  of  an  i.p. 
route  of  administration.  However,  he  felt  this  was  a minor  administrative  oversight  in 
revising  the  protocol. 

Dr.  Parkman  noted  the  investigators  had  supplied  a summary  sheet  of  preclinical  trials 
showing  that  the  insertion  of  the  human  ADA  gene  into  the  peripheral  blood  leukocytes 
of  cells  from  ADA-deficient  patients  appeared  to  normalize  their  function  in  vivo.  He 
said  this  was  important  because  one  of  the  issues  in  the  "Points  to  Consider"  is  the 
matter  of  an  appropriate  animal  model.  He  said  he  had  several  questions  about  these 
trials: 

1.  The  data  appear  to  consist  primarily  of  information  that  was  presented  at 
the  UCLA  meeting  last  winter.  What  new  data  does  Dr.  Bordignon  have 
on  experiments  that  have  been  done  since  February,  1990?  Has  the  NIH 
group  done  similar  experiments  since  June  1? 

2.  Are  the  experiments  described  a single  experiment  with  one  patient,  or  are 
they  multiple  experiments  with  multiple  patients?  If  it  is  a single 
experiment  with  one  patient,  have  the  investigators  been  able  to  reproduce 
the  findings  in  a second  set  of  experiments?  If  it  is  with  multiple  patients, 
what  was  the  person-to-person  variation  of  the  experiments?  What  was  the 
patient's  immune  status?  What  was  the  patient's  ADA  level?  Were  the 
patient's  cells  capable  of  in  vitro  blastogenesis  in  response  to  stimulation 
with  phytohemagglutinin  or  tetanus  toxoid,  either  with  or  without 
exogenous  interleukin-2  (IL-2)?  Was  the  patient  immunized  to  tetanus 
toxoid? 

3.  Figure  2 is  not  interpretable. 

4.  How  many  cells  were  given  to  each  animal?  How  long  after  the  animals 
were  transplanted  were  the  results  in  Figure  1 obtained?  Were  the 
untransfected  cells  treated  in  parallel  with  the  transfected  cells?  If  they 
were  not  treated  in  a parallel  manner,  were  they  transplanted  immediately? 
What  assays  were  done  to  show  that  equivalent  viability  and  biological 
reactivity  were  present  in  the  transfected  and  non-transfected  cells? 

5.  Were  the  allo-specific  and  tetanus  toxoid-specific  T cell  clones  obtained  by 
primary  limiting  dilution  analysis,  or  were  they  first  expanded  in  bulk 
culture  and  then  cloned  by  limiting  dilution  analysis?  If  there  was  an 
original  bulk  culture,  what  is  the  evidence  that  the  alloreactive  and  tetanus- 
specific  clones  are  derived  from  multiple  precursors  rather  than  a single 
antigen  reactive  cell?  Has  T cell  receptor  (TCR)  rearrangement  analysis 
been  done  on  the  clones  to  show  that  they  are  heterogenous,  rather  than 
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homogenous,  in  terms  of  their  TCR?  Even  if  the  cloning  was  done  as  a 
primary  cloning,  the  TCR  analysis  needs  to  be  done  to  demonstrate  that  all 
of  the  tetanus-specific  and  alloreactive  T cells  are  not  derived  from  a 
limited  number  of  progenitors. 

Did  the  clones  have  the  HLA  antigens  of  the  patient  or  mother? 

Were  tetanus  toxoid-specific  clones  directly  clonable  from  the  patient's 
peripheral  blood?  If  tetanus  toxoid-specific  clones  were  produced  from  the 
patient's  peripheral  blood,  the  cloning  of  the  antigen-specific  clones  from 
the  SCID  mice  would  be  expected.  The  presence  of  the  ADA  gene  in  the 
clones  does  not  prove  that  the  ADA  gene  is  required  for  the  antigen- 
specific  function. 

6.  What  degree  of  infection  was  obtained  when  cells  were  treated  with  a 
single  cycle  of  virus,  which  is  equivalent  to  the  proposed  NIH  protocol? 

7.  Figure  6.  Why  is  there  no  diagnostic  band  in  clone  B56  at  5.3  kilodaltons? 

8.  Figure  2.  Where  are  the  controls?  Where  is  the  histogram  showing 
staining  with  directly  labeled  ascites  to  demonstrate  that  the  4%  staining  is 
CD4-specific?  What  is  the  staining  pattern  with  an  antibody  to  CDS? 

How  many  CD4^  cells  were  detected  when  non-transfected  cells  were 
injected?  How  many  CD4'^  cells  were  detected  when  the  peripheral  blood 
T lymphocytes,  transfected  with  a control  vector,  were  injected? 

9.  Was  human  antibody  to  tetanus  toxoid  produced  in  addition  to  just 
immunoglobulin,  since  tetanus  toxoid-specific  T lymphocytes  are  present? 

Dr.  Parkman  summarized  these  questions  as  falling  into  three  general  areas: 

1.  What  is  the  origin  of  the  immunologially  functional  cells? 

2.  Was  the  fact  that  immunologically  functional  cells  were  present  due  to  the 
fact  that  the  ADA  gene  was  inserted,  or  could  an  analogous  degree  of 
function  be  seen  in  the  patient's  peripheral  blood? 

3.  If  the  immunological  function  seen  was  a consequence  of  the  insertion  of 
the  ADA  gene,  how  diverse  was  the  repertoire  or  spectrum  of  cells  that 
were  responding?  Were  they  all  derived  from  a limited  number  of  cells  or 
were  they  many  different  cells? 

Dr.  Childress  said  he  felt  the  conditions  previously  set  for  approval  of  the  protocol  were 
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based  on:  whether  there  was  some  expectation  that  this  therapy  would  work;  whether  it 
was  safe;  whether  the  use  of  children  was  acceptable;  and  finally  issues  of  informed 
consent. 

Dr.  Childress  said  he  found  the  revised  informed  consent  document  well  organized  and 
said  that  the  addition  of  headings  had  helped.  He  said  it  had  been  appropriately 
expanded  but  without  providing  excessive  detail.  It  was  generally  concise  and  clear. 
However,  he  noted  there  was  some  confusion  as  to  whether  infusions  would  continue 
indefinitely  or  for  a period  of  two  years.  He  presented  a written  critique  including  the 
notation  of  typographical  errors  he  had  found  in  the  document.  He  said  he  had  no 
suggestions  for  revisions  to  the  children's  assent  form.  Both  the  assent  form  and  the 
revised  consent  form  were  deemed  to  be  splendid  documents. 

Dr.  Mclvor  said  he  also  had  some  concerns  with  the  preclinical  data  presented  from  the 
Milan  experiments.  He  said  one  of  his  main  concerns  was  the  overall  efficiency  of  the 
gene  transfer  process  being  used.  Only  two  of  four  animals  showed  human  DNA 
sequences  in  spleen.  Further,  he  said  Figure  2,  as  provided,  was  uninterpretable  as  to 
levels  of  ADA  activity.  However,  Figure  5 convinced  him  there  was  no  problems  with 
ADA  expression.  Further  concerns  in  the  experiments  were: 

1.  Control  levels  of  CD4^  human  T cells  in  the  mice; 

2.  Levels  of  human  immunoglobulins  obtained  when  normal  peripheral  blood 
lymphocytes  are  provided  to  the  animals;  and, 

3.  The  heterogeneity  of  types  of  cells  being  accessed  and  provided  to  the 
animals. 

Dr.  Mclvor  said  he  believed  the  subcommittee  would  have  to  deal  with  two  main  issues: 

1.  Do  the  data  support  a sufficient  T and  B cell  responsiveness  to  warrant  an 
attempt  at  therapy  in  humans  at  this  point? 

2.  Are  the  Milan  and  NIH  protocols  analogous  enough  to  predict  an 
efficacious  outcome  from  the  NIH  protocol? 

Dr.  Mulligan  said  he  viewed  the  data  from  the  perspective  of  whether  it  added  anything 
to  the  existing  data.  He  said  the  following  issues  were  still  difficulties  in  the  protocol: 

1.  Whether  the  T cell  repertoire  would  be  maintained,  as  was  the  case  in  the 
enzyme  replacement  approach; 

2.  Whether  culture  conditions  are  good  for  preserving  function  of  T cells  and 
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whether  they  are  naturally  IL-2  responsive  and  what  happens  to  them 
without  growth  factors; 

3.  Whether  intracellular  expression  of  the  enzyme  is  more  beneficial  than 
direct  infusion;  and, 

4.  Whether  it  is  possible  to  introduce  enough  modified  cells  to  result  in  the 
necessary  detoxification. 

Dr.  Mulligan  said  he  felt  it  was  important  to  have  answers  to  these  questions  before  the 
preclinical  data  could  be  reviewed  in  relation  to  the  protocol. 

Ms.  Meyers  said  she  was  surprised  to  see  that  Dr.  Zallen's  critique  of  the  consent  form 
was  so  like  her  own,  despite  her  not  having  communicated  with  Dr.  Zallen.  Ms.  Meyers 
said  they  both  came  up  with  virtually  the  same  questions,  mainly  dealing  with  who  will 
cover  the  cost  of  follow-up  and  continuing  care  once  the  children  have  left  the  NIH  and 
gone  home.  Should  the  NIH  make  some  guarantee  to  cover  some  medical  expenses  in 
light  of  the  fact  that  the  children  will  be  uninsurable?  Most  general  practitioners  may  be 
unable,  or  unwilling,  to  deal  with  such  things  as  severe  infections  because  of  their  lack  of 
knowledge  of  gene  therapy. 

Dr.  Zallen  said  she  noted  that  the  investigators  had  promised  to  provide  this  care  to  the 
family  indefinitely.  She  asked  that  if  there  were  to  be  any  restrictions  on  long-term  care 
that  the  families  know  in  advance  what  those  restrictions  may  be. 

Dr.  Walters  asked  if  the  subcommittee  wished  to  hear  from  Dr.  Bordignon.  Dr. 

Parkman  said  he  felt  it  would  clarify  issues  and  make  it  easier  for  the  members  of  the 
subcommittee  to  make  a decision  on  the  protocol. 

Dr.  R.  Murray  asked  what  the  status  was  of  the  requests  for  time  to  make  presentations 
which  were  previously  submitted  in  writing  and  whether  it  was  felt  that  such 
presentations  would  help  in  understanding  the  technical  aspects  of  the  research  that  has 
been  proposed. 

Dr.  Parkman  said  he  had  discussions  with  both  the  investigators  and  Dr.  Wivel. 
Presentation  of  data  in  a public  forum  is  a difficult  issue  for  the  investigators,  as  many 
peer  reviewed  journals  have  difficulty  publishing  work  which  has  been  presented  in 
public.  However,  he  said  he  thought  the  primary  responsibility  of  the  subcommittee  was 
to  set  the  precedent  in  this  and  try  to  gain  as  clear  an  understanding  of  this  proposal  as 
possible.  He  reiterated  that  Dr.  Bordignon  was  not  an  integral  part  of  the  team  seeking 
approval  of  the  protocol  and  therefore  it  should  be  recognized  that  he  was  in  a 
somewhat  precarious  position  relative  to  making  his  data  public. 
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Dr.  Leventhal  said  that  The  New  England  Journal  of  Medicine  had  previously  had  a 
similar  policy,  but  that  they  were  becoming  less  stringent  in  this  regard.  Dr.  Mulligan 
added  that  there  should  be  an  appreciation  of  the  fact  that  the  data  were  not  developed 
and  the  Milan  experiments  were  not  designed  with  this  protocol  in  mind.  He  said  it  may 
appear  to  people  that  criticisms  are  being  raised  about  the  human  gene  therapy  protocol 
that  do  not  pertain  in  any  way  to  the  Milan  study. 

Dr.  Epstein  suggested  that  the  list  of  provisos  be  reiterated  with  a current  summary  as  to 
the  status  of  each,  so  that  issues  can  be  narrowed. 

Dr.  Walters  went  through  the  issues  one  at  a time: 

1.  That  the  consent  form  bg  revised  and  Ije  reviewed  and  accented  fey  the 
RAC  at  its  next  meeting: 

Dr.  Walters  said  all  issues  had  been  taken  care  with  the  exception  of  the  questions  posed 
by  Drs.  Childress,  Zallen  and  Ms.  Meyers,  which  left  only  minor  matters  for  the 
investigators  to  respond  to. 

2.  That  a stronger  warning  with  regard  to  the  potential  for  malignancy  be 
inserted  into  the  consent  form: 

Dr.  Childress  said  this  issue  has  been  satisfied. 

3.  That  a stop  criterion  of  two  therapy-related  deaths  be  inserted: 

Dr.  Parkman  said  the  investigators  had  adequately  addressed  this  on  page  62  of  the 
revised  protocol. 

4.  That  intraneritoneal  (i.p.l  infusions  not  be  utilized  without  further 
approval  by  this  committee: 

Dr.  Parkman  said  there  were  still  references  in  the  protocol  to  i.p.  administration  that 
were  a result  of  administrative  oversight  and  should  be  removed. 

Dr.  Anderson  said  this  reference  to  i.p.  administration  was  an  issue  which  the 
investigators  wanted  to  retain  as  a compromise  position.  He  said  this  had  been  worded 
so  that  if  the  investigators  can  provide  data  to  the  Institutional  Review  Board  (IRB)  that 
i.p.  injection  would  be  appropriate,  it  would  be  possible  to  present  it  for  consideration. 

Dr.  Walters  said  this  issue  was  as  yet  unresolved  and  the  subcommittee  would  have  to 
discuss  this  further. 
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5.  That  proceeding  to  Phase  2B  of  this  protocol  would  require  approval  bv 
the  IBC  and  IRB: 

Dr.  Walters  said  this  was  covered  in  the  revised  protocol. 

6.  That  full  data  from  the  Milan  experiments  and  anv  related  data  be 
provided  for  review  bv  a working  group  of  the  subcommittee  prior  to  a 
meeting  of  the  RAC  and  that  a formal  review  of  those  data  be  brought  to 
the  RAC  when  this  protocol  comes  up  for  approval: 

Dr.  Walters  said  this  would  continue  to  be  discussed  by  the  subcommittee. 

7.  That  a final  version  of  the  inclusion/exclusion  criteria  reflect  the 
parameters  that  were  addressed  in  the  subcommittee  discussion,  including 
age,  length  of  time  on  PEG-ADA:  and. 

Dr.  Parkman  said  these  criteria  had  been  included  in  the  revised  protocol. 

8.  That  a specific  protocol  be  provided  for  the  follow-un  evaluation  of  the 
immunological  and  clinical  status. 

Dr.  Walters  said  the  protocol  for  long-term  follow-up  was  revised  and  is  on  pages  61  and 
62  of  the  revised  protocol. 

Dr.  Walters  said  this  left  three  issues  yet  to  be  finalized: 

1.  The  consent  form; 

2.  The  intraperitoneal  route  of  administration;  and, 

3.  The  Milan  data. 

Dr.  Anderson  said  that  the  investigators  were  very  willing  to  incorporate  comments  made 
on  the  assent  and  consent  forms  and  that  he  felt  it  was  unnecessary  to  go  into  a 
discussion  of  those  issues.  He  suggested,  if  the  subcommittee  wished,  that  the  Chairman 
could  provide  a final  judgment  on  whether  these  issues  had  been  addressed  and 
incorporated  into  the  final  forms. 

Dr.  Parkman  raised  the  question  of  financing  of  therapy  not  incurred  on  site  at  the  NIH. 
Dr.  Anderson  said  this  issue  was  being  discussed  at  all  levels  at  the  NIH  and  that  it 
impacts  on  a number  of  protocols.  He  said  the  Clinical  Center  Director's  Office  and  the 
Bioethics  Program  Office  were  trying  to  determine  appropriate  wording  and  that  it  would 
be  included  in  the  consent  and  assent  forms. 


Recombinant  DNA  Research,  Volume  14 


[177] 


July  30,  1990,  Hunan  Gene  Therapy  Subconmittee 


Dr.  Leventhal  said  she  wanted  clarification  as  to  whether  NIH  would  pay  outside 
physicians  to  treat  patients  closer  to  their  homes,  or  whether  the  patients  would  have  to 
return  to  NIH  to  be  provided  with  free  care.  She  suggested  that,  if  the  latter  were  being 
considered,  perhaps  discussion  of  care  closer  to  home  should  be  removed  from  the 
forms.  Dr.  Anderson  said  removal  of  the  discussion  may  be  the  best  alternative,  so  as 
not  to  mislead  patients  and  families. 

Dr.  Zallen  asked  that  some  statement  be  included  that  the  treatments  be  "in  the  best 
interest  of  the  patient,"  so  that,  as  new  therapies  become  available,  patients  will  be 
advised  of  preferential  treatments.  Dr.  Anderson  said  this  is  a common  circumstance 
which  occurs  often  in  cancer  therapy,  and  would  continue  to  be  the  case  for  patients  in 
this  protocol. 

Dr.  Walters  said  such  a statement  would  not  be  a guarantee  to  the  patients  that  the  NIH 
would  provide  such  treatment  but  merely  a notice  that  "if  something  better  comes  along, 
we'll  let  you  know." 

Dr.  Walters  noted  consensus  of  the  subcommittee  that  Dr.  Anderson's  suggestion  of  the 
Chairman  providing  final  approval  was  acceptable  for  dealing  with  the  consent  and 
assent  forms,  and  he  suggested  the  subcommittee  turn  its  attention  to  the  other  two 
issues  still  remaining,  namely  the  i.p.  route  of  administration  and  the  Milan  data. 

Dr.  Mulligan  asked  whether  the  review  of  the  Milan  data  was  meant  to  be  a review  of 
scientific  issues,  or  whether  there  were  specific  issues  involved.  Dr.  Parkman  replied  that 
the  "Points  to  Consider"  document  requires  preclinical  data  supporting  the  mechanism  of 
action  of  the  proposed  gene  therapy.  He  said  the  one  page  summary,  supplied 
previously,  did  not  contain  enough  hard  data  to  warrant  a clearcut  determination  that 
these  experiments  fulfilled  the  criteria  of  being  a preclinical  model  for  this  particular 
protocol.  Dr.  Mulligan  asked  how  these  issues  could  be  resolved  in  light  of  the  fact  that 
the  experiments  had  been  done  without  this  purpose  in  mind.  Dr.  Parkman  said  each 
member  of  the  subcommittee  would  have  to  determine  this  on  his  own  after  reviewing 
the  data. 

Dr.  Miller  said  that  the  focus  in  FDA  Phase  I drug  trials  is  threefold:  the  primary 
concern  is  safety  to  patients;  secondly,  data  must  be  gathered  on  the  pharmacokinetics 
and  pharmacodynamics  of  the  drug  being  tested;  and  thirdly,  there  must  be  a likelihood 
of  efficacy  in  the  patient  population  being  tested.  He  urged  that  this  protocol  not  be 
held  to  a different  standard  from  routine  drug  trials. 

Dr.  Parkman  said  that  the  investigators  were  putting  this  forward  as  a Phase  I/Phase  II 
trial.  Because  the  patients  are  children,  it  is  not  deemed  proper  to  do  a toxicity  study 
without  looking  for  efficacy.  Furthermore,  he  said  the  "Points  to  Consider"  document 
does  address  the  issue  of  efficacy.  Dr.  Miller  said  he  understood  this,  but  that  looking 
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for  efficacy  was  an  attempt  to  get  the  maximum  information  possible  from  the  study. 

Dr.  Leventhal  said  she  felt  the  study  was  inevitably  a 

Phase  I/Phase  II  study  since  no  normal  controls  were  being  used  in  the  study.  However, 
she  agreed  with  Dr.  Miller  that  the  major  concern  is  that  the  patients  are  not  subjected 
to  a procedure  that  has  no  rationale.  It  is  important  to  establish  that  the  administered 
cells  are  working  and  that  they  are  safe  to  use  in  the  patients.  She  said  she  felt  the 
Phase  n component  is  implicit  in  the  study  by  the  patient  eligibility  criteria,  but  that  the 
design  is  not  strictly  that  of  a Phase  II  study. 

Dr.  Walters  called  on  Dr.  Claudio  Bordignon  to  present  the  data  from  his  experiments  in 
Milan.  Dr.  Anderson  voiced  his  appreciation  that  Dr.  Bordignon  had  come  from  Italy  to 
provide  assistance  in  this  review. 

Dr.  Bordignon  said  that  he  was  not  a close  collaborator  in  this  study  and  that  the 
experiments  were  not  done  with  a view  toward  answering  some  of  the  questions  raised 
during  the  review  of  the  gene  therapy  protocol.  He  expressed  concern  over  his  ability  to 
publish  these  data  but  said  he  had  confidence  in  the  fairness  of  the  system.  He  noted 
that  in  his  country,  "a  process  like  this  would  be  unthinkable."  He  said  he  could  simply 
go  ahead  and  do  gene  therapy  at  any  time  without  having  the  data  reviewed.  He  noted 
that  at  this  stage  he  did  not  feel  he  was  ready  to  do  a human  gene  therapy  experiment. 
He  also  apologized  for  the  limited  information  contained  in  the  initial  FAX,  but  noted 
that  it  was  compiled  quickly  because  he  was  traveling  to  Japan  at  the  time. 

Dr.  Bordignon  prefaced  his  remarks  about  the  experiments  by  stating  that  a specific 
limitation  of  the  model  is  that  he  could  not  generate  a primary  or  secondary  response  to 
tetanus  toxoid  antigens  even  when  using  a huge  number  of  peripheral  blood  lymphocytes 
with  a complete  repertoire.  It  is  beyond  the  capability  of  this  model  to  address  whether 
or  not  a primary  response  is  obtainable  to  an  antigen  to  which  the  patient  has  not  been 
exposed. 

Dr.  Bordignon  said  the  model  he  used  for  the  experiment  was  to  take  an  immune 
deficient  mouse  (NIH-3  or  BNX  mouse)  and  reconstitute  the  mouse's  immune  system 
with  human  peripheral  blood  lymphocytes  (PBLs).  He  said  that  his  data  confirm  the 
survival  and  function  of  human  T and  B cells  since  human  IgG  can  be  identified  in  the 
peripheral  blood  of  the  mice  after  reconstitution.  He  then  modified  this  model  by  using 
ADA-deficient  human  PBL  which  had  been  made  ADA-positive  by  utilization  of  a vector 
and  transduction  and  made  immunocompetent  by  PEG-AD  A.  He  looked  for  the 
presence  of  vector  DNA,  and  thus  vector-derived  ADA,  in  the  peripheral  blood  of  the 
mice. 

Dr.  Bordignon  said  that  a single  patient  was  used  for  all  sets  of  the  experiments,  studying 
at  most  2 mice  per  month,  since  only  20-30  million  cells  could  be  extracted  from  the 
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patient  monthly.  He  noted  that  serum  ADA  level  of  the  patient  remained  constant 
throughout  the  study  and  was  efficacious  in  detoxifying  the  environment  of  the  patient. 

Dr.  Bordignon  said  that  total  lymphocytes  and  all  the  subsets  of  T cells  were  normal  in 
the  patient.  The  patient  maintained  a normal  CD4/CD8  ratio  with  normal  T cell 
responses  after  PEG-ADA  treatment.  The  patient's  immune  function  was  analyzed  by 
response  to  several  different  antigens  both  in  vitro  and  in  vivo  and  showed  the  patient's  T 
cells  were  functional.  He  said  that  immunoglobulin  (Ig)  response  to  vaccination  went 
from  nothing  before  treatment  to  the  normal  range  and  then  declined.  After  a second 
boost  the  level  went  back  up  and  remains  normal. 

Dr.  Bordignon  said  that  the  vector  used  was  produced  by  Petros  Hantzopoulos  in  the 
laboratory  of  Eli  Gilboa.  It  is  the  only  vector  used  in  the  mice;  therefore,  he  could  not 
make  any  comparison  to  other  vectors  in  this  model.  This  vector  proved  to  be  most 
suitable  by  its  frequency  of  infection  and  level  of  expression  at  the  single  cell  level.  He 
said  that  the  model  was  analyzed  by  whether  or  not  human  IgG  was  present  in  the  PBLs 
of  mice  and  that  the  results  were  clear  and  reproducible.  If  the  animals  were  untreated, 
they  had  no  human  IgG  in  peripheral  blood.  If  they  were  treated  with  ADA-deficient 
human  PBLs,  there  was  very  little  IgG  found,  and  after  2-3  weeks  it  was  not  detectable 
at  all.  However  if  normal  human  PBLs  were  used,  there  was  human  IgG  in  the  PBLs  of 
the  mice.  However,  there  was  individual  variation  in  levels  of  IgG  expression. 

Dr.  Bordignon  said  that  Southern  gel  analysis  was  run  for  the  presence  of  human  ADA 
in  the  spleens  of  the  mice,  and  once  again  the  mice  treated  with  ADA-deficient  human 
PBLs  showed  no  ADA,  whereas  mice  treated  with  ADA-positive  PBLs  showed  the  ADA 
band.  In  order  to  demonstrate  the  human  ADA  band,  it  was  necessary  to  increase  the 
concentration  of  the  protein  lysates  by  4-10  times.  Utilizing  PCR  analysis,  he  was  able  to 
see  CD4^  T cell  clones  in  the  spleen.  He  said  that  his  conclusion  was  these  cells 
represent  one  single  clone  with  one  single  integration  event.  He  noted  that  the  controls 
were  IL-2-stimulated  PBLs  which  showed  significantly  more  activity  than  can  be  expected 
when  using  the  transduced  cells.  All  clones  were  tested  in  parallel  with  PCR  and  were 
positive  with  the  exception  of  one  which  was  negative. 

Dr.  Walters  thanked  Dr.  Bordignon  for  making  the  long  trip  from  Milan  and  for 
presenting  the  data.  He  then  called  for  a brief  recess  before  asking  questions  of  Dr. 
Bordignon. 

Dr.  Walters  reconvened  the  subcommittee  at  10:50  a.m.,  and  asked  Dr.  Parkman  to 
respond  to  Dr.  Bordignon's  presentation  regarding  issues  that  had  been  clarified  and  to 
allow  him  to  ask  Dr.  Bordignon  specific  questions. 

Dr.  Parkman  said  he  found  the  presentation  clarifying  in  several  regards: 
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1.  It  was  now  clear  that  this  was  a series  of  experiments  involving  one  patient, 
done  over  a period  of  months. 

2.  It  was  clear  there  was  a marked  improvement  in  the  child  with  PEG- ADA 
treatment.  This  leads  to  asking  the  question  to  what  degree  are  the 
positive  results  in  the  mouse  due  to  positive  results  in  the  patient  and 
whether,  if  the  patient  had  not  responded  as  well,  the  mouse  would  have 
responded  the  same. 

3.  It  was  observed  that  T cells  from  the  patient's  peripheral  blood  were 
capable  of  division  in  response  to  a specific  antigen  as  a consequence  of 
ADA  therapy  and  that  the  child  was  able  to  make  antibodies  to  tetanus 
toxoid.  This  means  the  T and  B cells  were  capable  of  functioning  in  an 
antigen-specific  manner  prior  to  putting  the  ADA  gene  in. 

4.  Figure  2 was  clarified.  It  is  now  clear  that  the  proliferative  responses  of 
the  peripheral  blood  T lymphocytes  of  the  patients  make  it  likely  that  this 
is  a polyclonal  response  and  that  the  patient's  peripheral  blood  cells  are 
capable  of  responding  to  antigens. 

5.  The  issue  of  the  diagnostic  bands  and  staining  was  made  clearer.  However 
the  question  remains  as  to  whether  the  insertion  of  the  ADA  gene  is  not  a 
prerequisite  for  the  antigen-specific  immune  function  because  the 
peripheral  blood  T cells  in  this  patient  are  capable  of  antigen-specific 
function  in  terms  of  blastogenesis  and  can  cooperate  with  B cells  to  make 
specific  antibody  before  the  gene  is  inserted.  It  appears  that  the  insertion 
of  the  gene  permits  the  cells  to  survive  in  vivo  in  the  mouse  and  shows  that 
this  result  is  like  the  NIH  investigators'  data  indicating  that  ADA- 
containing  T cells  survive  longer  in  culture  than  T cell  lines  that  do  not 
contain  the  vector. 

Dr.  Parkman  said  his  interpretation  of  the  data  was  that  the  insertion  of  the  human 
ADA  gene  into  ADA-deficient  T cells  permits  the  T cells  to  survive  longer  in  vivo  than 
mock-infected  cells.  The  investigators'  hypothesis  is  that  insertion  of  this  gene  into  the 
peripheral  T cells  of  patients  who  have  a lesser  degree  of  immune  function  would  allow 
the  prolonged  survival  of  the  cells,  some  of  which  would  be  antigen-specific  and 
therefore  would  have  a damming  effect,  or  recruitment  effect,  on  antigen-specific  T cells. 
Further,  the  main  point  of  the  data  is  that  the  insertion  gene  has  nothing  to  do  with 
antigen-specific  immune  function,  but  rather  has  primarily  to  do  with  persistence  of  these 
cells  in  vivo  in  this  model  system. 

Dr.  Mulligan  asked  if  there  was  a need  to  culture  these  cells  quickly  and  whether  the 
assay  system  was  functional.  Dr.  Bordignon  said  that  if  the  cells  are  cultured  for  a long 
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time  they  do  not  engraft.  He  noted  this  result  may  have  to  do  with  down-regulation  of 
cell  surface  molecules  and  their  ability  to  pass  the  peritoneal  barrier  in  mice  and  may 
not  be  relevant  to  human  engraftment.  He  said  it  had  not  been  studied  thoroughly 
because  it  was  set  aside  when  it  was  found  that  it  did  not  work. 

Dr.  Mulligan  questioned  whether  the  persistence  was  due  to  in  vitro  cultivation  of  the 
cells  or  whether  the  persistence  was  merely  due  to  gene  transfer.  He  said  he  thought  the 
actual  virus-producing  cells  have  an  effect  on  infection  but  do  not  necessarily  have  an 
effect  on  bone  marrow.  Dr.  Bordignon  agreed  with  Dr.  Mulligan  and  said  his  data 
suggested  this  was  the  case.  Dr.  Mulligan  asked  if  Dr.  Bordignon  had  an  estimate  of  the 
frequency  of  the  initial  fraction  of  cells  that  are  infected  in  his  experiments.  Dr. 
Bordignon  said  that  this  is  not  known  but  is  being  studied  currently. 

Dr.  Mclvor  asked  if  any  ADA  assays  had  been  done  on  the  bulk  population  after 
infection.  Dr.  Bordignon  said  it  was  between  1/5  and  1/3  of  what  would  be  expected 
with  a good  expression  clone  after  2 days  of  integration  and  expression  time. 

Dr.  Herschfield  asked  if  it  would  be  worthwhile  to  maintain  the  ADA-deficient  cells 
from  the  patient  in  the  presence  of  a level  of  PEG- ADA  or  other  exogenous 
concentrations  of  ADA  while  they  are  in  vitro  or  after  injection  into  the  mice.  Dr. 
Bordignon  said  that  he  had  done  a variation  of  this  experiment  and  that  it  did  not  affect 
response  to  antigens  or  PHA  proliferation.  Dr.  Herschfield  asked  whether  most  of  the 
deoxyadenosine  that  the  cells  are  exposed  to  didn't  come  from  degradation  of  DNA  by 
macrophages,  with  red  cell  precursors  being  the  source  of  the  DNA.  Having  ADA 
outside  the  cells  that  are  ADA  deficient  could  allow  them  to  function  or  persist  for  a 
longer  period  of  time  once  removed  from  the  patient.  Dr.  Bordignon  said  this  was 
possible. 

Dr.  Walters  thanked  Dr.  Bordignon  for  his  cooperation  in  attending  the  meeting  and 
presenting  his  data.  He  then  asked  Dr.  Parkman  if  he  had  any  further  points  to  make 
relative  to  the  i.p.  route  of  administration  in  light  of  Dr.  Bordignon's  data. 

Dr.  Parkman  said  he  was  not  comfortable  with  leaving  the  decision  for  instituting  i.p. 
administration  up  to  the  local  IRB.  He  thought  that  it  should  either  be  removed  from 
the  protocol  altogether  or  that  the  investigators  be  required  to  return  to  the  HGTS  with 
data  showing  a greater  level  of  efficacy  with  the  i.p.  as  opposed  to  the  i.v.  route. 

Dr.  Anderson  said  he  did  not  feel  this  process  was  necessary  if  the  investigator  and  all  of 
the  IRBs  who  will  have  to  approve  such  a change  in  the  protocol  felt  it  was  in  the  best 
interest  of  the  patients.  It  would  cause  undue  delay  because  of  the  frequency  of  the 
HGTS  meetings.  He  asked  for  a compromise  of  having  it  come  before  a small  subgroup 
of  the  subcommittee  for  approval  similar  to  the  "chairman's  approval"  of  minor 
modifications  in  protocols.  Dr.  Blaese  said  the  reason  he  left  this  option  in  the  protocol 
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related  to  concern  over  how  children  would  tolerate  repeated  i.v.  infusions.  He  was 
concerned  that  if  the  treatment  appeared  beneficial,  but  was  resulting  in  systemic 
reactions,  he  wanted  to  leave  the  i.p.  administration  as  an  option  without  having  the 
protocol  stopped  while  seeking  approval  of  i.p.  administration.  He  asked  if  there  were 
any  way  to  get  an  expedited  approval  from  the  RAC  and  the  subcommittee  to  allow  the 
local  committees  to  view  this  as  a clinical  care  decision. 

Dr.  McGarrity  said  there  was  an  agenda  item  that  would  be  coming  before  the  RAC  on 
expedited  review  of  minor  modifications  to  protocols. 

Dr.  Walters  asked  if  other  pediatricians  would  have  comments  on  the  i.p.  route  of 
administration.  Dr.  Leventhal  said  one  concern  relates  to  dealing  with  children  who  are 
sick  and  who  probably  will  have  an  indwelling  catheter  in  place.  Subjecting  their 
immune  system  to  another  foreign  body  would  be  a safety  risk.  She  said  she  would 
delegate  her  vote  on  this  issue  to  the  primary  and  secondary  reviewers,  but  she  felt  issues 
of  safety  must  be  taken  into  account  as  well  as  the  molecular  biologic  aspects  of  the 
procedure. 

Dr.  Herschfield  noted  that  line  sepsis  had  been  seen  in  two  patients  on  PEG-ADA 
therapy  who  had  central  venous  lines  in  place  for  administration  of  immunoglobulin.  He 
said  the  protocol  did  not  call  for  children  to  show  clinical  deterioration  on  PEG-ADA. 
Therefore,  he  felt  the  prospective  patients  would  not  have  had  serious  infection  due  to 
PEG-ADA  and  that  a central  venous  line  would  not  present  any  additional  risk  to  the 
patients. 

Dr.  R.  Murray  raised  the  distinction  between  patient  management  issues  and  issues 
related  to  human  gene  therapy.  He  said  if  this  problem  were  deemed  a patient 
management  issue,  then  the  IRB  or  the  clinical  service  should  be  concerned  about  such 
matters.  If,  however,  this  was  a complication  produced  by  the  use  of  gene  therapy,  this 
should  be  an  issue  for  the  subcommittee.  He  said  he  did  not  feel  this  was  a gene 
therapy  issue  as  far  as  the  introduction  of  a central  venous  line  was  concerned  and  that 
he  would  be  comfortable  with  allowing  the  chairman  to  approve  such  as  a minor 
modification,  if  indeed  the  RAC  approves  this  procedure  of  dealing  with  minor 
modifications. 

Dr.  Parkman  said  he  did  not  wish  to  prejudge  whether  such  a modification  should  be 
viewed  as  "minor,"  but  agreed  that  the  investigators  could  submit  it  for  consideration  as 
such  and  let  it  be  judged  by  the  chairmen  of  the  HGTS  and  the  RAC. 

Dr.  Leventhal  moved  that: 

"Institution  of  intraperitoneal  therapy  be  considered  a minor  modification 
which  could  be  reviewed  by  the  chairs  and  considered  by  the  chairs  as  to 
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whether  it  needs  to  be  presented  to  the  full  committee  at  a regular 
meeting." 

Dr.  R.  Murray  seconded  the  motion. 

Dr.  McGarrity  noted  that  a proposal  for  dealing  with  minor  modifications  was  on  the 
agenda  for  the  RAC  meeting  the  next  day  and  he  was  not  comfortable  with  assuming  the 
proposal  would  be  accepted  by  the  RAC.  He  suggested  that  Dr.  Leventhal  amend  her 
motion  to  allow  for  this  contingency. 

Dr.  Leventhal  amended  her  motion  to  say  that: 

"This  be  considered  a minor  modification  in  terms  of  the  wording  to  be 
considered  by  the  RAC  tomorrow  and  that,  if  for  some  reason  that  is  not 
passed,  that  it  be  treated  according  to  the  wording  of  that  suggestion." 

Dr.  Murray  concurred  with  the  amended  motion. 

Mr.  Brewer  said  that  any  investigator  was  free  to  present  any  change  to  a protocol  as 
being  minor,  but  he  thought  the  sense  of  the  motion  was  to  presuppose  the  chairs  would 
agree  that  this  would  be  a minor  modification,  and  therefore  would  require  the  chairs  to 
view  it  as  such. 

Dr.  Leventhal  said  she  agreed  in  principle.  However,  since  the  HGTS  had  discussed  the 
issue  specifically,  this  was  not  the  case.  She  said  the  chairs  would  still  have  the  option  of 
deciding  that  this  was  not  a minor  modification  and  therefore  could  ask  the  full 
committee  to  look  at  the  issue. 

Dr.  Parkman  said  that  the  current  protocol  contains  the  option  of  i.p.  administration  and 
the  entire  protocol  is  being  considered.  Since  the  HGTS  caimot  deal  with  only  portions 
of  the  protocol,  it  must  find  a way  to  deal  with  the  issue  of  i.p.  administration. 

Dr.  McCarthy  said  there  were  rules  requiring  modifications  of  protocols  to  be  approved 
by  local  IRBs,  and  there  was  no  question  that  such  a modification  would  have  to  be 
approved  by  the  IRB.  Dr.  Parkman  noted  the  entire  protocol,  including  the  option  for 
i.p.  administration,  had  already  been  approved  by  the  NCI  IRB  and  the  NHLBI  IRB 
without  stipulation.  Therefore  there  would  be  no  reason  to  return  to  the  IRBs  for 
approval.  Dr.  McKay  said  the  issue  was  clouded  somewhat  by  a lack  of  inclusion  of  the 
i.p.  route  of  administration  in  the  informed  consent  documents. 

Whereupon,  there  being  no  further  discussion  on  the  motion,  Dr.  Walters  called  for  a 
vote.  The  motion  passed  by  a vote  of  12  in  favor,  none  against,  and  1 abstention. 
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Dr.  Walters  said  the  final  issue  was  the  relevance  of  the  Milan  data  as  being  preclinical 
data  for  the  proposed  protocol.  Dr.  McKay  asked  Dr.  Anderson  to  address  the  issue  of 
why  the  subcommittee  should  accept  these  data  as  providing  the  necessary  information 
required  by  the  "Points  to  Consider." 

Dr.  Anderson  said  the  purpose  of  Dr.  Bordignon’s  presentation  was  to  provide  additional 
evidence  that  the  mechanism  suggested  as  the  scientific  basis  for  the  protocol  was  correct 
and  could  work,  i.e.,  that  genetically  corrected  T cells  could  be  more  effective  in  the 
patient  than  simply  the  reduction  of  serum  deoxyadenosine  by  PEG-ADA  alone.  He 
said  he  thought  the  data  convincingly  show  this  conclusion  to  be  true.  Further,  he  added 
that  this  was  not  just  in  vitro  data,  or  non-human  primate  data,  but  a specific  case  of  a 
patient's  cells  being  corrected  in  a manner  that  supports  the  basic  scientific  hypothesis  of 
the  protocol.  He  said  he  felt  it  satisfied  all  the  criteria  of  the  "Points  to  Consider." 

Dr.  R.  Murray  moved  that: 

"The  protocol  be  accepted  with  the  proviso  that  intraperitoneal  therapy  not 
be  used  at  this  time." 

Dr.  Childress  seconded  the  motion. 

Dr.  Walters  asked  if,  by  saying  "not  be  used  at  this  time,"  Dr.  Murray  was  referring  to 
the  motion  of  Dr.  Leventhal  made  earlier.  He  said  this  was  the  case. 

Dr.  Parkman  said  there  were  two  issues  he  wished  to  see  discussed:  (1)  number  of 
patients  to  be  treated,  and  (2)  updates  on  an  annual  basis  to  the  RAC.  Dr.  Anderson 
said  there  would  be  semi-annual  reports  to  both  the  HGTS  and  the  RAC  on  all  patients 
being  treated. 

Dr.  Epstein  said  he  favored  the  motion  and  said  that  in  light  of  the  history  of  the 
proposal  and  the  scrutiny  with  which  it  had  been  reviewed,  that  the  only  way  to  finally 
test  the  hypothesis  was  to  go  ahead  with  the  protocol. 

There  being  no  further  discussion  on  the  motion,  Dr.  Walters  put  the  motion  to  a vote. 
The  motion  passed  by  a vote  of  12  in  favor,  1 against,  and  no  abstentions. 

Dr.  Walters  said  he  wished  to  continue  with  the  next  agenda  item  before  taking  a 
luncheon  recess  and  called  on  Dr.  Mclvor  to  begin  the  discussion. 
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III.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED  "GENE  THERAPY  OF  PATIENTS 
WITH  ADVANCED  CANCER  USING  TUMOR  INFILTRATING  LYMPHOCYTES 
TRANSDUCED  WITH  THE  GENE  CODING  FOR  TUMOR  NECROSIS  FACTOR": 

Dr.  Mclvor  presented  an  overview  of  the  protocol.  He  said  the  proposal  was  more 
complex  than  the  ADA  protocol  because  it  sought  therapeutic  benefit  due  to  gene 
insertion  and  expression  of  a very  potent  biological  response  modifier  whose  mechanism 
of  action  was  not  completely  understood.  He  noted  that  some  toxicity  had  been  seen  in 
using  tumor  necrosis  factor  (TNF)  in  treating  cancer  patients,  but  that  TNF  also  showed 
some  therapeutic  efficacy.  He  noted  there  were  also  problems  in  this  protocol  with 
analogous  animal  models  for  demonstrating  safety  and  efficacy  of  the  gene  transfer  and 
expression  systems.  The  safety  and  efficacy  data  rely  on  predictions  about  TNF 
expression  from  transduced  TILs  in  relation  to  toxicity  and  efficacy  of  direct  TNF 
administration  into  tumors.  Further,  there  are  complications  in  determining  whether  an 
efficacious  outcome  is  due  to  the  TIL  infusion  or  due  to  the  fact  that  TILs  are 
transduced  with  a TNF  expression  system. 

Dr.  Mclvor  presented  the  following  questions  that  needed  to  be  answered  relative  to  this 
proposal: 

1.  Do  the  TNF-TIL  maintain  their  IL-2  dependence  after  infusion? 

2.  Does  the  8 mg/kg/day  toxicity  level  pertain  to  a single  injection  or  to  a 
continuous  infusion?  If  both,  how  is  this  explained,  considering  that  TNF 
has  a half-life  of  5-10  minutes? 

3.  How  much  tumor  accumulates  in  mice  treated  with  TNF-transduced  cells, 
and  how  much  TNF  is  expressed  in  vivo? 

4.  Were  comparable  numbers  of  TNF-TIL  cells  infused  into  the  monkeys? 
Were  the  expression  levels  the  same?  Is  IL-2  being  administered  and  at 
what  level? 

5.  Does  IL-2  withdrawal  result  in  a drop  in  TNF-TIL  in  vivo,  and  in  serum 
TNF? 

6.  Do  TNF-TIL  respond  to  steroids? 

7.  What  is  the  current  situation  with  respect  to  the  availability  of  anti-TNF 
antibody? 

8.  How  were  the  TTL  infections  performed,  considering  the  low  titer  of  the 
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vims? 

9.  How  many  dry  mns  have  been  performed,  and  what  is  the  Southern  blot 
data  on  these?  Is  proviral  stmcture  and  copy  number  maintained?  Are 
these  data  available  to  review? 

10.  What  is  the  current  status  of  marked  TIL  trafficking  studies?  Do  they 
support  homing  at  a level  of  .015%  per  gram? 

11.  In  human  experiments,  how  will  one  determine  what  part  of  the  efficacy 
can  be  attributed  to  TNF  gene  transfer  and  expression? 

12.  How  was  the  TNF  level  of  150  picograms  per  10^  cells  per  day  (minimum 
level  of  transduced  TIL)  calculated? 

Further,  Dr.  Mclvor  made  the  following  suggestions  to  the  investigators: 

1.  That  there  be  an  alternative  assay  for  ecotropic  and  xenotropic  vims; 

2.  That  an  assay  of  transduced  TIL  supernatants  and  patients'  sera  for  TNF 
(neo)vims  be  performed;  and, 

3.  That  a small  group  of  subcommittee  members  analyze  the  safety  data. 

Dr.  Mahoney  said  he  reviewed  the  proposal  and  found  that  Dr.  Mclvor  had  covered 
most  of  what  he  thought  were  the  major  issues.  He  did  call  the  subcommittee's  attention 
to  the  fact  that  this  was  a Phase  I cancer  therapy  protocol  and  that  the  patients  will  be 
desperately  ill  with  very  short  expected  lifespans.  He  said  that,  because  of  this,  it  was 
important  to  closely  review  the  safety  issues.  However,  he  did  not  believe  prolonging 
experimental  verification  of  possible  efficacy  was  justified.  He  said  the  investigators  had 
been  asked  to  share  information  in  three  general  areas: 

1.  Ongoing  toxicity  studies  in  monkeys; 

2.  Effectiveness  of  a neutralizing  antibody  in  neutralizing  TNF  effects  in  a 
murine  animal  model;  and, 

3.  Trafficking  data  on  how  many  TIL  cells  get  to  tumors  and  what  kind  of 
TIL  cell  aggregation  is  expected,  so  as  to  be  able  to  judge  what  levels  of 
TNF  will  be  secreted. 

Dr.  Mahoney  said  he  was  interested  in  organ-specific  toxicity  of  TNF  in  the  liver,  spleen, 
and  lining  of  the  gut  as  a result  of  sequestration  of  TNF  which  does  not  reach  the  tumor. 
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He  said  he  also  had  some  minor  concerns  about  the  informed  consent  form. 

Dr.  Parkman  said  he  had  some  concern  as  to  whether  local  production  of  TNF  would 
actually  down-modulate  the  indigenous  capacity  of  TIL  cells  to  kill  their  appropriate 
targets,  and  whether  the  efficacy  of  the  TIL  cells  was  affected  by  introduction  of  the 
TNF  gene. 

Dr.  Leventhal  said  she  wanted  to  see  some  dose-response  data  on  decreases  in  toxic 
effects  due  to  lowering  of  IL-2  doses  and  the  relationship  to  toxic  effects  of  the  TILs 
themselves.  She  said  it  was  important  to  know  what  effects  are  due  to  the  TNF  and 
what  are  due  to  the  TIL  plus  the  IL-2.  Further,  she  wanted  to  know  what  methods  were 
envisioned  to  ameliorate  chronic  TNF  toxicity  as  a result  of  the  TIL  infusion  should  it 
occur. 

Dr.  Walters  called  on  Dr.  Rosenberg  to  respond  to  the  questions  presented  by  the 
subcommittee.  Dr.  Rosenberg  said  that  the  protocol  was  an  attempt  to  improve  upon 
adoptive  cellular  therapy  which  had  begun  with  LAK  cells  (treating  almost  200  patients) 
and  now  with  TILs,  which  had  demonstrated  that  almost  half  the  patients  show  an 
objective  regression  in  their  cancers,  albeit  of  a limited  duration.  He  said  that  one 
obvious  way  to  improve  upon  this  result  is  to  try  to  alter  the  TIL  to  improve  their  anti- 
cancer properties.  Dr.  Rosenberg  said  it  had  been  shown  in  previous  studies  that  TIL 
traffic  to  tumor  deposits  and  concentrate  there,  and  further  that  indium^^^  studies  have 
allowed  for  calculation  of  how  many  cells  get  to  the  tumor  site.  He  said  that  calculations 
have  shown  that  TIL  can  be  used  as  a potential  vehicle  to  deliver  TNF  to  tumors  in 
sufficient  quantity  to  improve  antitumor  effects. 

Dr.  Rosenberg  said  TNF  was  selected  as  the  first  gene  to  be  put  into  TIL  on  the  basis  of 
extensive  animal  data  from  experiments,  looking  at  biologic  and  chemotherapeutic  effects 
of  TNF  in  mice.  It  was  found  to  be  the  most  effective  agent  for  causing  tumor 
dissolution  in  the  murine  model,  with  dissolution  of  tumor  occurring  in  15-30  minutes 
after  administration.  He  said  these  effects  were  probably  due  to  effects  of  TNF  locally 
which  affect  the  vasculature  and  injure  recirculation,  possibly  due  to  local  formation  of 
oxygen-free  radicals,  resulting  in  tumor  reduction. 

Dr.  Rosenberg  said  that  despite  these  successful  animal  experiments,  TNF  administration 
in  humans  had  been  an  abysmal  failure.  Injection  of  TNF  into  39  patients  by  both 
continuous  and  bolus  infusion  at  maximum  tolerated  levels  failed  to  produce  antitumor 
effects.  It  is  thought  that  the  reason  for  this  is  a difference  in  the  ability  to  achieve  local 
concentrations  of  TNF  in  the  mouse  and  the  human.  He  noted  that  it  was  possible  to 
inject  inbred  mice  bred  to  endure  endotoxin-mediated  infections  at  a level  of  400  mg/kg. 
Therefore,  they  tolerate  TNF  much  better  than  humans,  in  whom  the  maximum  tolerated 
dose  by  i.v.  or  bolus  infusion  is  8-10  mg/kg  per  day.  However,  if  a high  enough 
concentration  of  TNF  capable  of  mediating  tumor  reduction  could  be  achieved  at  the 
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tumor  site  without  systemic  toxicity,  the  same  antitumor  benefits  might  be  achieved. 

This  is  the  rationale  for  this  proposed  protocol. 

Dr.  Rosenberg  presented  a series  of  slides.  He  began  with  slides  of  the  ongoing  N2/TIL 
protocol  showing  that  5 patients  had  TIL  cells  bearing  the  marker  gene  after  21  days, 
which  is  the  time  at  which  IL-2  supplementation  is  discontinued.  Further,  the  cells  were 
found  in  tumor  biopsies  of  the  patients.  He  noted  that  all  safety  studies  required  by  the 
subcommittee  had  been  performed  and  were  negative  without  exception.  Further,  safety 
studies  of  the  viral  supernatant  that  transits  to  TILs  (tests  of  patient  exposure  to  virus) 
have  also  been  negative.  He  said  that  these  same  tests  would  be  performed  in  the 
TILpNF  protocol. 

Dr.  Rosenberg  said  the  current  attempt  to  introduce  the  TNF  gene  is  based  on  the 
observation  that  TIL  recirculate  and  localize  to  cancer  deposits,  both  from  scans  with 
indium^^^  and  from  actual  measured  accumulation  of  radioactivity  in  tissue.  He  also 
presented  data  showing  that  human  tumors  in  nude  mice  are  made  to  regress  due  to 
introduction  of  transduced  cells  using  the  same  vectors  that  are  expected  to  be  used  in 
the  protocol.  Further,  he  presented  data  from  three  studies  that  showed  that  local 
injection  of  TNF  into  human  tumors  results  in  tumor  regression. 

Dr.  Rosenberg  noted  that  an  addendum  to  the  protocol  contains  results  of  experiments 
by  Dr.  Attan  Kasid  which  show  that  the  viral  vector  has  stable  expression  of  the  TNF 
gene  and  that  TILs  can  be  produced  which  will  make  100  times  the  normal  amount  of 
TNF. 

He  said  the  protocol  will  be  a classic  Phase  I study  which  has  been  used  for  evaluation 
of  a very  large  number  of  chemotherapeutic  agents  in  patients  with  advanced  cancer. 

The  study  will  begin  with  a dose  of  non-selected  TIL  that  has  been  determined  to  be 
non-toxic  and  then  will  be  escalated  at  3-week  intervals  until  toxicity  is  reached.  Only 
after  a maximum  tolerated  dose  has  been  reached  will  selected  cells  be  given,  dropping 
back  to  a level  of  1/10  the  tolerable  dose  of  non-selected  TIL,  and  dropping  back  to  1/3 
the  concentration  of  IL-2  to  be  administered. 

Dr.  Rosenberg  said  the  initial  dose  of  TILtnf  to  be  infused  will  be  .07  micrograms  of 
TNF  per  kilogram.  This  is  approximately  1/100  the  dose  of  TNF  which  is  maximally 
tolerable  in  humans  by  i.v.  administration,  which  is  8 mg/kg  per  24  hours.  This  amount, 
coupled  with  a half-life  of  a few  minutes,  should  be  less  than  one  percent  of  the  safe 
tolerated  dose.  Further,  non-transduced  TIL  make  20  picograms  of  TNF  per  10^  cells, 
and  with  high  doses  of  IL-2,  as  many  as  6 X 10^^  TIL  have  been  infused  into  patients, 
thereby  producing  .2  mg/kg  per  day  of  TNF  per  patient,  which  is  3 times  the  starting 
dose  to  be  used  in  the  TIL^nf  protocol. 

Insofar  as  organ-specific  toxicity  is  concerned,  patients  have  already  been  treated  with 
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TILs  making  more  TNF  and  cleared  via  the  same  mechanisms  without  adverse 
consequences.  LAK  cells,  which  make  500-600  picograms  of  TNF  per  10*^  cells,  have 
been  given  to  approximately  200  patients,  and  they  are  cleared  by  the  liver  and  spleen  in 
an  identical  fashion  to  the  method  of  clearance  of  TIL  cells.  No  adverse  organ-specific 
effects  have  been  noted. 

Dr.  Rosenberg  said  that  after  the  proposal  had  been  turned  down  by  the  NCI  Clinical 
Research  Committee,  the  NHLBI  Clinical  Research  Committee,  and  NIH  IBC, 
additional  data  were  gathered  and  some  technical  changes  in  the  protocol  were  made 
which  resulted  in  their  approving  the  protocol.  The  result  of  this  was  the  addendum  to 
the  protocol  that  was  supplied  to  the  HGTS.  The  IBC  had  approved  the  protocol  with 
three  stipulations: 

1.  That  evidence  be  presented  to  show  that  TNF  production  by  the  tumor 
cells  was  the  factor  that  led  to  their  regression; 

2.  That  studies  be  performed  in  an  animal  model  to  show  that  tumor 
regression  could  be  abrogated  by  use  of  anti-TNF  antibody;  and, 

3.  That  safety  studies  be  performed  in  a primate  model,  along  with 
presentation  of  additional  information  based  on  longer  follow-up  of  the 
N2/TIL  protocol. 

Dr.  Rosenberg  noted  that  Dr.  Carter,  Chairman  of  the  NIH  IBC,  was  in  attendance  at 
today's  meeting  and  that  new  information  would  be  presented  regarding  these  three 
points. 

Dr.  Rosenberg  said  that,  with  regard  to  evidence  showing  that  TNF  production  by  tumor 
cells  was  the  factor  leading  to  their  regression,  a study  was  performed  by  Dr.  Anthony 
Asher  and  Jim  Mule,  of  his  laboratory,  in  which  animals  received  tumor  cells  that  were 
either  transduced  with  a TNF-neo  vector  or  just  a neo  vector.  The  animals  given  the 
TNF-neo  vector  showed  tumor  growth  and  then  regression.  These  animals  were  then 
treated  with  either  a control  antibody  or  anti-TNF  antibody.  The  anti-TNF  antibody  had 
no  impact  on  the  neo-producing  cells  alone.  However,  animals  that  had  the  neo-TNF 
vector,  who  received  anti-TNF  antibody,  had  tumor  growth. 

He  also  presented  results  of  studies  of  the  N2/TIL  protocol  in  which  data  has  been 
gathered  on  eight  patients  to  date,  three  of  which  have  died  of  progressive  melanoma. 
After  examining  over  25  samples  obtained  from  autopsies  of  two  of  the  patients, 
sampling  from  multiple  sites,  no  positive  gene  modified  cells  were  detectable,  even  at  the 
1 in  100,000  level.  There  is  one  positive  sample  which  is  being  re-evaluated,  as  it  is 
suspected  of  being  a false-positive. 
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Dr.  Rosenberg  then  presented  data  on  monkeys  that  had  received  human  TILs 
transduced  by  the  exact  vectors  to  be  used  in  humans,  following  a 20  mg/kg  dose  of 
cyclophosphamide.  Two  monkeys  received  no  cells,  two  received  5 X 10^  cells  per  kg  of 
neo-vector  TIL,  two  received  TIL^Np  selected  cells  producing  1,942  picograms  per  10^ 
cells  per  24  hours,  and  two  monkeys  received  non-selected  TILp^p  ^ concentration 
equal  to  the  that  proposed  for  infusion  into  humans  based  on  body  weight.  The  monkeys 
(two  groups)  have  been  followed  up  from  7 to  30  days,  and  no  adverse  effects  and  no 
toxicity  have  been  seen  in  any  of  the  monkeys. 

Dr.  Rosenberg  added  that  the  supernatant  will  be  tested  for  virus  using  the  S^/L*  assay 
and  some  more  sensitive  assays;  Western  blots  will  be  performed  on  patient  sera.  With 
respect  to  long-term  effects  of  IL-2,  cells  stop  circulating  and  toxicity  ceases  when  IL-2  is 
stopped,  although  in  two  patients  there  was  survival  of  a tiny  number  of  cells  out  to  two 
months  post  cessation  of  IL-2. 

Dr.  Rosenberg  addressed  the  issue  of  transduced  cells  being  able  to  produce  only  20-fold 
more  than  normally  produced,  but  said  that  with  selection  they  hope  to  be  able  to  reach 
100-fold.  He  added  that  they  now  had  viral  preparations  available  at  titers  of  5 X 10^ 
c.f.u./ml.;  viral  titer  and  availability  of  supernatant  will  not  be  a problem.  Southern  blots 
based  on  quantitative  PCRs  and  survival  in  G418  show  that  transduction  efficiencies  are 
10-20  percent,  which  is  very  similar  to  the  LNL6  vector  used  in  the  N2/TIL  protocol. 

Dr.  Rosenberg  said  the  study  was  a Phase  I trial,  which  by  nature  is  a trial  to  seek  the 
maximum  tolerated  dose  of  the  TIL^Np,  and  that,  if  this  trial  is  successful,  a Phase  II  trial 
to  evaluate  the  anticancer  effects  would  be  the  normal  way  to  proceed.  This  of  course 
would  have  to  be  resubmitted  for  local  approval,  as  well  as  approval  by  the  HGTS  and 
the  RAC.  However,  each  patient  selected  will  have  widely  metastatic  cancer  and  a life 
expectancy  of  only  months.  If  substantial  antitumor  effects  are  seen  they  will  be  noted 
and  carefully  measured,  as  each  patient  will  be  his  own  control  and  will  be  receiving 
increasing  numbers  of  cells. 

Regarding  lysis.  Dr.  Rosenberg  said  that  when  target  cells  are  treated  with  TNF  or  TNF 
and  gamma  interferon,  the  lysis  is  increased  because  TNF  up-regulates  major 
histocompatibility  complex  (MHC)  antigens  on  the  tumor  cell  surface  when  using 
exogenous  TNF.  However  each  TIL  preparation  has  been  checked  for  lysis  and  has 
been  close  to  the  same  in  4-hour  chromium  release  assays. 

As  far  as  dose-response  data  are  concerned.  Dr.  Rosenberg  said  that  the  investigators 
intend  to  begin  with  a one-third  dose  of  IL-2  and  that  with  dose  escalation  leeway  is 
provided  in  terms  of  the  number  of  doses  that  can  be  administered  and  when  it  is 
possible  to  withdraw  IL-2.  He  noted  that,  even  if  1/100  the  dose  of  IL-2  were  given  for 
a long  enough  period,  it  could  result  in  toxicity.  Finally,  if  toxicity  were  to  occur,  there 
are  three  ways  to  deal  with  it: 
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1.  Stop  giving  IL-2,  because  the  cells  are  dependent  on  ILr2  for  survival; 

2.  Administer  steroids  which  have  a lymphocytic  effect  in  humans  which 
should  cause  lysis  of  any  cell  which  survives  H^2  withdrawal;  and, 

3.  Administer  anti-TNF  antibody.  Dr.  Rosenberg  noted  that  several 
commercial  firms  are  now  aggressively  pursuing  techniques  to  produce  anti- 
TNF  antibody  and  that  enough  should  be  available  by  the  time  it  is  needed 
and  could  be  made  available  in  an  emergency  if  FDA  were  willing  to  let  it 
be  used  in  humans. 

Dr.  Rosenberg  said  he  believed  he  had  covered  all  the  areas  in  question  and  said  he 
would  be  happy  to  answer  any  other  questions. 

Dr.  Walters  thanked  Dr.  Rosenberg  and  suggested  the  subcommittee  take  its  luncheon 
recess  and  reconvene  promptly  at  2:00  p.m.  for  continuation  of  the  discussion  of  this 
protocol. 

Dr.  Walters  reconvened  the  subcommittee  at  2:05  p.m.  He  noted  additional  comments 
had  been  received  and  distributed  to  subcommittee  members  from  Mr.  Alexander 
Capron  in  relation  to  the  TIIv^nf  protocol  and  from  Dr.  Brigid  Leventhal  on  the  protocol 
of  Drs.  Brenner,  et  aL,  from  St.  Jude's  Hospital.  He  reminded  the  subcommittee  that 
there  was  a third  protocol  to  be  discussed  during  the  meeting  and  suggested  that  this  fact 
be  kept  in  mind  by  the  members.  Dr,  Walters  then  called  on  Dr.  Mclvor  to  summarize 
the  issues  of  the  protocol  under  discussion  and  to  identify  where  each  issue  currently 
stood  in  light  of  Dr.  Rosenberg's  presentation. 

Dr.  Mclvor  said  he  would  go  over,  point  by  point,  each  item  he  had  mentioned  in  his 
initial  review. 


1.  Do  the  TNF-TIL  maintain  their  lL-2  dependence  after  infusion? 

Dr.  Mclvor  said  this  issue  had  been  removed  from  consideration  by  the  evidence 
presented  that  once  IL-2  is  removed,  it  is  not  possible  to  detect  retroviral  sequences.  He 
asked  if  there  were  any  in  vivo  data  on  experiments  such  as  this  which  had  been  done 
with  TNF-transduced  TIL.  Dr.  Rosenberg  said  such  cells  hadn't  been  given  to  patients 
and  that  the  question  was  unanswerable  except  by  carrying  out  the  experiment  in 
humans. 

2.  Does  the  8 mg/kg/day  toxicity  level  pertain  to  a single  injection  or  to  a 
continuous  infusion?  If  both,  how  is  this  explained,  considering  that  TNF 
has  a half-life  of  5-10  minutes? 
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Dr.  Mclvor  said  the  presentation  had  answered  a lot  of  questions  about  what  the  exact 
toxic  level  was  and  the  routes  of  administration,  but  added  that  it  was  still  difficult  to 
predict  what  difference  may  be  seen  in  infusion  and  expression  from  a cellular  source 
rather  than  an  extracellular  source. 

3.  How  much  tumor  accumulates  in  the  TNF  tumor-transduced  mice,  and 
how  much  TNF  is  expressed  in  vivo? 

Dr.  Mclvor  said  the  tumor  studies  in  mice  demonstrated  the  specificity  and  role  of  TNF 
in  mediating  regression  of  tumors  that  are  expressing  TNF.  But  he  said  he  was  unclear 
as  to  exactly  how  much  tumor  accumulates  and  how  much  TNF  is  secreted  in  animals 
that  have  had  tumor  cells  administered. 

Dr.  Rosenberg  said  that  he  could  not  answer  the  question  in  an  exact  amount,  but  that  a 
4 millimeter  tumor  would  contain  a very  large  amount  of  TNF  compared  to  what  the 
TIL  will  make  before  tumor  regression.  Dr.  Mclvor  said  that  this  would  equate  to  about 
a milligram  per  day.  Dr.  Rosenberg  said  that  this  was  true,  but  the  TNF  has  a very  short 
half-life  and  the  tumors  don't  last  long  and  begin  to  regress  after  about  10  days. 

4.  In  the  TNF-TIL  infused  monkeys  were  comparable  numbers  of  cells 
infused?  Were  the  expression  levels  the  same?  Is  IL-2  being  administered 
and  at  what  level? 

Dr.  Mclvor  said  that,  since  data  indicate  that  removal  of  IL-2  results  in  a lack  of  survival 
of  TILs,  he  wondered  if  the  cells  would  survive  in  the  monkey  at  all,  and  what  this 
means  in  terms  of  the  assessment  of  toxicity  in  the  monkey  experiments. 

Dr.  Rosenberg  said  that  a main  limitation  of  the  monkey  model  is  that  the  cells  are 
human  cells  in  an  immunosuppressed  monkey.  He  said  he  did  not  believe  the  human 
cells  were  likely  to  survive  as  long  in  the  monkey  as  in  humans.  But  he  emphasized  that 
the  amount  of  TNF  made  by  LAK  and  TIL  which  do  survive  in  the  presence  of  IL-2  is 
higher  than  the  starting  dose  proposed  in  the  protocol.  Thus,  the  investigators  do  not 
see  this  as  being  a major  problem. 

Dr.  Mclvor  asked  if  the  monkeys  could  be  given  IL-2.  Dr.  Rosenberg  said  it  would  be  a 
major  effort  to  do  this.  However,  he  said  it  potentially  could  be  done.  He  said  his 
feeling  was  that,  since  humans  had  already  tolerated  higher  doses  of  TNF  made  in  TIL 
and  LAK  cells,  it  was  not  necessary  to  perform  yet  another  safety  study. 

5.  Does  IL-2  withdrawal  result  in  a drop  in  TNF-TIL  in  vivo,  and  in  serum 
TNF? 


Dr.  Mclvor  said  this  question  was  answered  in  the  response  to  question  one. 
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6.  Do  TNF-TIL  respond  to  steroids? 

Dr.  Mclvor  asked  if  Dr.  Rosenberg  knew  whether  TIL^nf  responds  to  steroids  in  vitro. 
Dr.  Rosenberg  said  he  didn't  know,  but  that  an  ID2  dependent  cell  in  the  presence  of 
IL-2  will  not  be  affected  by  steroids  in  vitro.  However,  in  the  absence  of  IL-2  and  in 
human  studies  in  which  steroids  were  administered  in  the  presence  of  LAK  and  IL-2,  the 
steroids  produced  a marked  reduction  in  11^2  toxicity  in  the  patients  and  allowed  one  to 
give  11^2  longer  without  seeing  toxicity. 

7.  What  is  the  current  situation  with  respect  to  the  availability  of  anti-TNF 
antibody? 

Dr.  Mclvor  said  this  issue  had  been  satisfactorily  addressed. 

8.  How  were  the  TIL  infections  performed  considering  the  low  titer  of  the 
virus? 

Dr.  Mclvor  said  this  issue  was  addressed  by  Dr.  Rosenberg's  comments. 

9.  How  many  dry  runs  have  been  performed  and  what  is  the  Southern  data 
on  these?  Is  proviral  structure  and  copy  number  maintained?  Are  these 
data  available  to  see? 

Dr.  Mclvor  said  he  would  still  like  to  see  additional  Southern  data  on  material  from 
other  patients  and  other  dry  runs  which  Dr.  Kasid  has  agreed  to  provide. 

10.  What  is  the  current  status  of  marked  TIL  trafficking  studies?  Do  they 
support  homing  at  a level  of  .015%  per  gram? 

Dr.  Mclvor  asked  if  the  N2/TIL  protocol  had  provided  any  further  insight  into  this 
question.  Dr.  Rosenberg  said  it  had  not,  and  they  had  not  been  able  to  get  a good 
estimate  of  the  incidence  of  marked  cells  at  the  tumor  sites.  He  said  it  could  be  done  in 
a single-cell  suspension  from  peripheral  blood  but  not  from  the  tumor.  He  said  he  felt 
the  indium^^^  studies  were  done  quite  carefully  and  are  more  reliable. 

11.  In  human  experiments,  how  will  one  determine  what  part  of  the  efficacy 
can  be  attributed  to  TNF  gene  transfer  and  expression? 

Dr.  Mclvor  called  Dr.  Rosenberg's  attention  to  a sentence  on  page  146  of  the  proposal 
that  states  that,  "...detailed  studies  of  patient  toxicity,  as  well  as  possible  therapeutic 
effects,  will  be  noted."  He  asked  if  these  therapeutic  effects  were  meant  to  be  those 
specifically  attributed  to  TNF,  or  just  overall  therapeutic  effects. 
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Dr.  Rosenberg  said  that,  since  the  patients  to  be  selected  for  the  protocol  will  have 
clearly  evaluable  disease,  any  antitumor  effects  would  be  carefully  noted  and  measured 
during  the  course  of  treatment  of  the  patient.  He  reiterated  that  the  protocol  is  a Phase 
I protocol  and  not  a Phase  II  protocol  and  that  the  protocol  was  not  designed  to  evaluate 
efficacy,  merely  to  note  it  when  and  where  possible  during  a short  duration  experiment. 
He  added  that,  if  the  effects  were  dramatic,  they  would  see  them. 

12.  How  was  the  TNF  level  of  150  picograms  per  10^  cells  per  day  minimum 
level  of  transduced  TIL  determined? 

Dr.  Mclvor  said  this  question  was  addressed.  However,  he  thought  that  the  numbers 
must  be  interpreted  to  give  the  system  the  benefit  of  the  doubt  in  order  to  come  up  with 
a positive  prediction.  It  is  important  to  know  the  TNF  concentration  at  the  level  of 
expression  of  the  cells,  at  the  level  of  homing,  and  also  at  the  level  of  how  much 
interstitial  space  secretion  will  be  observed.  It  would  be  important  to  know  if  there  is 
lack  of  diffusion  of  TNF  from  the  site. 

Dr.  Mclvor  said  that  since  this  was  a Phase  I toxicity  study  of  the  administered  TILj^f, 
the  major  consideration  should  be  the  determination  of  anticipated  toxicity.  He  was 
disappointed  by  the  lack  of  animal  data  relevant  to  the  system  as  proposed.  He  said  the 
predictions  show  this  dose  to  be  safe,  in  light  of  observed  human  data,  despite  some 
questions  as  to  differences  in  the  maintained  level  of  TNF  and  the  pharmacokinetics  of 
TNF  expressed  from  the  infused  TIL  cells. 

Dr.  Leventhal  made  the  following  suggestions  for  the  protocol  regarding  toxicity.  She 
said: 


1.  That  under  "Parameters  to  be  Measured,"  precise  indications  of  frequency 
of  collection  of  toxicity  data  were  needed; 

2.  That  "Appendix  B"  shows  the  type  of  toxicity  data  that  is  to  be  collected; 
however,  no  frequency  of  data  collection  is  noted; 

3.  That  she  did  not  understand  what  "Bronchospasm  - no  parenteral  therapy 
required"  represented; 

4.  That  a space  be  left  on  the  form  to  indicate  dosage  being  administered; 

5.  That  anything  reported  as  grade  4 toxicity  will  be  reported  as  adverse 
toxicity;  however,  the  protocol  does  not  clearly  state  that  higher  grades  will 
be  annotated; 

6.  That  the  "Statistics"  section  implies  that  only  one  patient  will  be  used  at  a 
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given  level,  whereas  "Appendix  A"  states  that  "First  patient  series  equal  to 
or  five."  Therefore,  it  is  not  clear  how  many  patients  are  to  be  treated  at 
each  level  before  escalation,  and  how  many  events  are  required  before 
cessation  of  escalation;  and 

7.  That  something  should  be  placed  in  the  protocol  that  tells  how  toxicity  will 
be  stopped  if  it  is  felt  to  be  intolerable. 

Dr.  Leventhal  said  she  also  had  some  comments  on  the  consent  form,  partly  in  response 
to  Mr.  Capron's  letter,  which  had  been  received  over  the  lunch  hour.  She  said  the 
sentence  at  the  end  of  the  first  paragraph  in  the  consent  form  says  that  chemotherapy 
may  be  an  option,  whereas  it  was  previously  stated  that  chemotherapy  would  probably 
not  work  in  the  patient's  case.  Dr.  Leventhal  suggested  adding  a section  called 
"Alternatives,"  in  which  such  issues  could  be  addressed.  She  suggested  the  following 
wording: 

"You  don't  have  to  participate  in  this  study  if  you  don't  want  to  do  so.  You 
can  go  to  another  physician  for  therapy  at  any  time.  There  is  no  known 
curative  therapy  for  your  disease  at  the  present  time,  and  you  could  choose 
to  have  no  further  therapy." 

Dr.  Mahoney  said  he  felt  the  sentence  in  the  consent  form  which  states,  "If  you  will 
participate  in  this  part  of  the  study,  we  will  transform  your  lymphocytes,"  is  misleading  in 
that  the  entire  protocol  is  a "gene  therapy  protocol."  It  should  be  reworded  to  omit  the 
phrase  "If  you  will  participate  in  this  part  of  the  study..." 

Further  Dr.  Mahoney  said  he  was  not  clear  on  what  was  known  about  in  vitro  control  of 
cytokine  secretion  or  expression  by  growth  factors.  Dr.  Rosenberg  said  that  this  question 
had  been  studied  extensively  in  patients  receiving  IL-2,  alpha-interferon  and  TNF,  and 
that  in  fact  some  cytokines  can  lead  to  secretion  of  others.  However,  he  said  there  were 
no  known  cytokines  circulating  in  patients  that  receive  TNF,  and  it  is  measured  as  part 
of  their  ongoing  studies. 

Dr.  Mahoney  asked  if  perforation  of  the  gut  was  a prominent  side  effect  of  IL-2  toxicity 
and,  if  so,  whether  IL-2  might  stimulate  infused  cells  which  traffic  to  places  such  as  the 
gut  wall  to  secrete  necrotizing  substances.  Dr.  Rosenberg  said  that  only  four  cases  out  of 
900  had  been  noted  in  previous  studies  with  IL-2.  However,  he  said  one  of  the 
mechanisms  of  action  is  that  the  cells  will  have  their  survival  and  activity  enhanced  by 
IL-2  administration. 

Dr.  Mahoney  asked  if  it  was  possible  that  infusing  TIL  cells  might  introduce  random 
tumor  cells  that  escaped  screening.  Thus,  the  body  would  be  seeded  with  single  tumor 
cells  which  do  not  attract  TILs  and  predispose  the  patient  to  development  of  multiple 
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tumors? 

Dr.  Rosenberg  said  this  was  one  of  the  original  problems  they  considered  in  thinking 
about  the  TIL  protocols.  However,  a very  stringent  procedure  was  devised,  and  the  FDA 
approved  a set  of  criteria  whereby  any  cells  that  are  to  be  infused  are  carefully  examined 
by  a cytologist  using  melanoma-specific  antibodies.  If  there  is  the  trace  of  even  a single 
tumor  cell,  then  the  cells  are  not  administered.  Further,  in  light  of  the  extremely  heavy 
burden  of  tumor  cells  in  the  patients  who  will  receive  the  TILs,  the  number  of  any  tumor 
cells  that  would  escape  detection  would  be  at  most  on  the  order  of  1/100,000  of  the 
normal  tumor  burden. 

Dr.  Mahoney  questioned  the  occurrence  of  a cancer  in  a mouse  that  received  retroviral 
supernatant  intraperitoneally.  Dr.  Rosenberg  said  that  Dr.  Anderson  had  studied  the 
tumor  and  that  it  did  not  contain  any  retrovirus.  Since  it  was  an  old  mouse  which  has  a 
3-5%  incidence  rate  of  spontaneous  cancer,  it  was  deemed  not  to  have  been  as  a result 
of  the  administration  of  the  retroviral  supernatant. 

Dr.  Rosenberg  said  he  wished  to  address  Dr.  Leventhal's  questions  as  to  the  number  of 
patients  per  dose  level  and  how  often  measurements  for  toxicity  would  be  taken.  He 
said  page  154  of  the  protocol  contains  a schedule  of  measurement  of  each  of  the  toxicity 
determinants.  He  noted  that  each  patient  is  his  own  control  and  therefore  if  any  patient 
achieves  intolerable  toxicity,  at  any  given  dose,  the  escalation  would  be  stopped.  Dr. 
Leventhal  said  she  did  not  see  any  form  for  annotation  of  this  information.  Dr. 
Rosenberg  said  that  a toxicity  form  is  filled  out  daily  on  all  patients  and  that  a nurse 
would  enter  the  dosage  received  by  each  patient. 

Dr.  Leventhal  asked  what  the  stop  criteria  would  be  for  dose  escalation.  Dr.  Rosenberg 
said  that  any  grade  4 toxicity  that  were  not  reversible  by  appropriate  medications  would 
be  cause  for  cessation  of  escalation. 

Dr.  Epstein  said  that  the  "suicide  tumor  cells"  in  the  murine  model  are  interesting. 
However,  he  asked  if  a better  model  would  involve  injecting  tumor  cells  into  a nude 
mouse  and  then  administering  TILs  to  mirror  the  human  experiment.  Dr.  Rosenberg 
said  that  Drs.  Mule  and  Jacob  have  tried  to  do  this  in  nude  mice,  BNX  mice  and  SCID 
mice  with  no  success,  due  to  inability  to  achieve  appropriate  trafficking  of  human  cells  in 
the  mouse.  He  suggested  there  may  be  endothelial  recognition  mechanisms  which  will 
not  allow  the  human  cells  to  traffic  in  the  mouse.  He  added  that  such  a model  would  be 
helpful  in  evaluating  TIL  subpopulations  of  gene-modified  TIL. 

Dr.  Epstein  said  he  was  surprised  to  see  the  protocol  being  described  as  a Phase  I study 
and  asked  where  Phase  I would  end  and  Phase  II  would  begin.  Dr.  Rosenberg  said  that 
"Phase  I"  was  a term  denoting  a trial  for  determining  maximum  tolerated  doses  of  a 
therapeutic  reagent  through  dose  escalation.  He  said  the  design  of  this  study  was  a 
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Standard  design  for  such  studies. 

Dr.  Epstein  asked  how  the  subcommittee  was  to  view  the  trial,  since  up  until  now  the 
subcommittee  had  thought  that  efficacy  was  one  of  the  primary  issues  to  be  discussed. 

By  definition,  a Phase  I trial  is  primarily  for  determining  maximum  tolerated  dose.  Dr. 
Walters  said  that  during  the  past  two  years  of  discussion  of  human  gene  therapy 
protocols,  the  emphasis  had  gone  from  looking  at  the  protocols  as  diagnostic  studies  with 
no  emphasis  on  efficacy,  to  placing  a high  emphasis  on  efficacy  in  the  ADA  protocol,  to 
now  a third  category  of  emphasis  on  safety,  but  with  some  attention  to  efficacy  as  well. 

Dr.  Leventhal  said  she  felt  there  were  two  aspects  to  efficacy  in  a human  gene  therapy 
trial:  (1)  the  efficacy  of  the  technique,  that  is,  the  gene  can  actually  be  inserted  and  one 
is  able  to  determine  that  insertion  took  place;  and  (2)  what  people  normally  view  as 
efficacy  of  a treatment,  such  as  the  efficacy  involved  in  drug  or  radiation  therapy  where, 
despite  toxicity,  a maximum  tolerable  dose  is  administered. 

Dr.  Epstein  said  he  viewed  efficacy  as  a reasonable  expectation  that  a therapy  is  going  to 
work.  He  said  that  what  he  wanted  to  know  is  what  minimum  requirement  the  RAC  and 
the  HGTS  were  to  place  on  a demonstration  of  expected  efficacy  involving  human  gene 
therapy  protocols.  He  said  the  whole  issue  of  the  questioning  by  the  subcommittee  on 
the  ADA  protocol  centered  around  issues  of  efficacy  of  the  treatment.  He  asked  that 
this  issue  be  clarified.  Dr.  Mulligan  said  that  it  was  important,  in  order  to  look  at 
efficacy,  to  initially  ask  at  what  dose  it  may  be  detected.  This  is  the  type  of  proposal 
which  falls  between  being  a diagnostic  study  and  being  an  attempt  to  elicit  an  efficacious 
result. 

Dr.  Parkman  said  that  for  a Phase  I study  to  be  instituted  there  must  be  adequate 
preclinical  information  to  prove  that  the  basic  concept  is  valid.  There  must  be  some 
reason  to  believe  an  efficacious  outcome  will  occur  as  a result  of  the  protocol  in  order  to 
justify  undertaking  a study  of  safety  and  toxicity  in  a Phase  I trial.  Therefore  efficacy  is 
not  really  of  tertiary  concern,  but  must  be  viewed  as  a primary  concern,  even  in  a Phase 
I trial. 

Dr.  Childress  agreed  with  Dr.  Parkman  and  said  that  if  there  were  no  theoretical  or 
experimental  basis  for  thinking  a therapy  could  work,  there  would  be  no  interest  in 
questions  of  safety  about  that  therapy. 

Dr.  Zallen  asked  the  following  four  questions  relative  to  biopsies  of  tumor  or  tissue: 

1.  How  many  biopsies  will  be  taken  from  each  patient? 

2.  Will  the  patient  submit  or  sign  a separate  consent  form  for  each  biopsy? 
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3.  How  could  the  patient  distinguish  between  a biopsy  performed  for 
therapeutic  reasons  and  one  performed  for  research  reasons? 

4,  Could  a patient  decline  to  have  a biopsy  taken? 

Dr.  Rosenberg  said  the  consent  form  would  allow  multiple  biopsies  to  be  taken  on  any 
patient,  and  the  number  would  vary  from  patient  to  patient.  However,  in  most  cases 
only  local  anesthesia  would  be  required,  the  investigator  would  explain  the  purpose  of 
each  biopsy,  and  the  patient  would  have  the  option  of  accepting  or  rejecting  the 
procedure.  A patient's  declination  of  a biopsy  would  not  affect  his/her  status  in  any  way. 
Dr.  Rosenberg  said  the  protocol  called  for  a maximum  of  five  biopsies,  one 
pre-treatment  and  four  post-treatment. 

Dr.  McCarthy  said  that  the  informed  consent  document  alludes  to  possible  therapeutic 
benefits.  In  light  of  the  discussion  over  the  purpose  of  the  study  (Phase  I versus  Phase 
II),  he  felt  it  would  be  unfair  to  allow  the  patient  to  place  false  hopes  in  this  kind  of 
study.  Dr.  Epstein  said  the  ambiguity  is  stated  on  the  second  page  of  the  protocol.  It 
states  that  the  objective  of  the  study  is,  "to  evaluate  the  toxicity  and  possible  therapeutic 
efficacy  of  administration  of  TILs." 

Dr.  Rosenberg  clarified  by  noting  that  the  informed  consent  document  clearly  states, 
"Because  these  treatments  are  experimental,  it  is  not  possible  to  determine  if  you'll 
receive  any  direct  benefit  from  them.  The  purpose  of  the  study  is  to  determine  the 
maximum  doses  of  a treatment  consisting  of  your  own  gene-modified  immune 
lymphocytes  and  11^2  that  can  be  administered."  He  said  the  protocol  had  been  carefully 
selected  because  there  is  a belief,  based  on  experimental  evidence,  that  the  treatment 
may  provide  therapeutic  benefit  to  patients  as  they  reach  the  highest  tolerated  maximum 
dose. 

Dr.  Epstein  asked  whether  the  Phase  II  protocol,  if  undertaken,  would  start  at  the 
highest  tolerable  dose.  Dr.  Rosenberg  explained  that  the  plan  would  be  to  begin  at  a 
dosage  which  was  maximally  tolerated  by  80  percent  of  patients  in  the  Phase  I study.  He 
noted  that  the  investigators  would  come  back  to  the  HGTS  and  the  RAC  before 
beginning  a Phase  II  study,  despite  the  fact  that  there  would  be  essentially  no  change  in 
the  protocol. 

Dr.  Parkman  asked  why  the  tumors  continued  to  grow  in  the  murine  model  for  a period 
of  up  to  12  days  before  systemic  administration  of  TNF  showed  the  quick  resolution  of 
the  cancers.  Dr.  Rosenberg  said  that  it  appeared  that  systemic  TNF  administration 
produced  no  antitumor  effects  in  the  mice  until  the  tumors  reached  a size  of  3-5 
millimeters  in  diameter.  He  said  he  believed  that  TNF  worked  on  the  vasculature  of  the 
tumor  itself  and  that  the  tumor  must  develop  a responsive  vasculature  before  the  TNF 
can  work. 
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Dr.  Mclvor  said  that  he  had  no  doubt  that,  if  a high  enough  level  of  TNF  could  be 
attained  at  the  site  of  the  tumor,  the  procedure  could  have  a beneficial  effect  in  tumor 
regression.  However,  he  said  it  was  unclear  that  such  a level  could  be  obtained  in 
humans.  Dr.  Rosenberg  said  the  NCI  IRB  extensively  reviewed  this  issue  and  did 
approve  the  protocol. 

Ms.  Meyers  said  that,  if  this  were  a protocol  aimed  at  acquired  immunodeficiency 
syndrome  (AIDS),  the  room  would  be  filled  with  patients  demanding  that  the  protocol 
be  approved.  Further,  since  the  patients  who  will  be  entering  the  protocol  are  terminal 
cancer  patients,  she  felt  the  risks  involved  were  worth  the  possible  benefits,  and  they 
should  be  given  a chance  to  undergo  this  therapy. 

Dr.  R.  Murray  asked  Dr.  Rosenberg  to  elaborate  on  the  conditional  approval  from  the 
NHLBI  IRB  which  is  contingent  on  primate  toxicity  studies  that  are  underway.  Dr. 
Rosenberg  said  that  this  protocol  was  approved  by  all  local  committees  contingent  upon 
HGTS  and  RAC  approval.  He  said  the  primate  toxicity  data  is  now  available  and  with 
HGTS  and  RAC  approval  they  will  return  to  the  local  IRBs  and  IBC  for  final  approval 
before  proceeding  with  the  protocol.  Dr.  Murray  said  he  understood  that  the  protocol 
had  been  approved  at  the  local  level.  Dr.  Rosenberg  said  this  protocol  was  no  different 
from  other  protocols  which  the  HGTS  and  RAC  had  approved,  in  which  local  approval 
was  contingent  upon  HGTS  and  RAC  approval  of  the  protocol. 

Dr.  Parkman  said  he  felt  the  one  contingency  of  HGTS/RAC  approval  was  what  was 
anticipated,  but  the  fact  is  that  there  is  a list  of  contingencies  contained  in  the  approval 
by  the  local  committees.  He  felt  the  HGTS  needed  to  consider  whether  they  should 
accept  a conditional  approval  from  an  IRB  or  IBC  that  contains  any  conditions  other 
than  HGTS/RAC  approval.  Dr.  Mahoney  suggested  that  the  subcommittee  determine 
whether  the  three  contingencies  of  the  IRB  and  IBC  had  been  met  and  that  a vote  be 
taken  on  the  protocol. 

Dr.  Leventhal  said  she  felt  there  were  enough  data  on  toxicity  in  humans  and  that 
waiting  for  data  from  two  or  three  more  monkeys  was  pointless  when  data  already 
existed  on  TNF  toxicity  in  86  human  beings.  Dr.  R.  Murray  said  that  the  "Points  to 
Consider"  asks  for  preclinical  animal  data  as  a criterion  for  approval  of  a human  gene 
therapy  protocol.  He  said  that  the  subcommittee  was  deviating  from  those  guidelines  if 
it  approved  a protocol  when  there  were  outstanding  concerns  over  issues  of  safety.  He 
said  if  there  were  no  concerns  as  to  safety,  then  the  subcommittee  could  consider  the 
protocol  for  approval. 

Dr.  Epstein  made  the  following  motion: 

"I  move  that  we  approve  this  protocol  contingent  upon  final  approval  by 

the  all  institutional  committees  and  contingent  upon  changes  in  the  consent 
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forms  to  be  specified." 

Ms.  Areen  seconded  the  motion. 

Dr.  Epstein  asked  if  Dr.  Rosenberg  could  have  the  consent  form  amended  by  the 
following  day  for  the  meeting  of  the  RAC  to  include  any  changes  discussed  during  the 
day,  as  well  as  those  mentioned  in  Mr.  Capron's  letter.  Dr.  Rosenberg  agreed  that  he 
would  work  on  the  consent  form  and  have  an  amended  consent  form  ready  by  the  time 
the  RAC  begins  its  considerations. 

Dr.  Miller  noted  that  if  the  subcommittee  had  concerns  about  local  concentration  effects 
that  would  cause  unanticipated  toxicity,  that  they  urge  a lowering  of  dose,  or  a decreased 
number  of  cells  to  be  administered  or  a greater  period  between  administration  of  the 
cells.  He  said  that  he  felt  the  protocol  was  very  conservative,  but  that  any  concerns 
should  be  quantitative  in  nature.  These  could  be  ameliorated  by  dose  reduction,  rather 
than  by  restricting  or  prohibiting  the  protocol. 

There  being  no  further  discussion,  the  motion  was  put  to  a vote.  The  motion  passed  by 
a vote  of  13  in  favor,  none  opposed  and  no  abstentions. 

Whereupon,  Dr.  Walters  called  for  a brief  recess  before  continuing  with  the  next  agenda 
item. 

Dr.  Walters  reconvened  the  subcommittee  at  3:40  p.m.,  and  asked  Dr.  Leventhal  to 
begin  discussion  of  the  next  agenda  item. 
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EXCERPTS  FROM  THE  JULY  30,  1990,  HUMAN  GENE  THERAPY 
SUBCOMMITTEE  - ATTACHMENT  D 


PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  TRANSFER  CLINICAL  PROTOCOL  ENTITLED  "USE  OF  MARKER 
GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  MARROW  RECONSTITUTION  AND 
RELAPSE  OF  MALIGNANT  DISEASE  FOLLOWING  AUTOLOGOUS  BONE 
MARROW  TRANSPLANTATION"; 

Dr.  Leventhal  said  the  objectives  of  the  study  are  to  determine: 

1.  Whether  the  source  of  relapse  after  autologous  bone  marrow 
transplantation  (ABMT)  for  marrow  derived  malignancies  is  residual 
malignant  cells  in  the  harvested  marrow  or  in  the  patient; 

2.  Whether  the  majority  of  cases  of  acute  myelogenous  leukemia  (AML) 
which  lack  genetic  markers  represent  abnormalities  in  a multilineage  cell; 
and, 

3.  What  are  the  mechanisms  of  autologous  reconstitution  and  the  effects  of 
stimuli  (including  growth  factors)  that  modify  the  process. 

Dr.  Leventhal  said  the  protocol  will  involve  patients  with  glioma,  AML  and 
neuroblastoma  without  detectable  tumor  in  the  marrow  who  are  eligible  for  autologous 
bone  marrow  transplant  (ABMT)  protocols  within  St.  Jude's  Hospital.  She  said  the 
protocol  calls  for  increasing  the  number  of  harvested  bone  marrow  cells  by  30  percent. 
Thirty  percent  of  the  cells  will  be  taken,  following  cell  separation,  to  be  treated  and 
transduced  with  marker  genes  while  the  remainder  will  be  frozen.  Following  reinfusion 
of  marrow  into  the  patients,  the  bone  marrow  and  peripheral  blood  will  be  checked  for 
appearance  of  the  vector  and  analyzed  in  line  with  the  objectives  of  the  study. 

Dr.  Leventhal  presented  the  following  as  questions  concerning  safety  of  the  protocol: 

1.  Is  there  a reason  to  think  that  incubation  of  bone  marrow  with  viral  vector 
will  decrease  the  likelihood  of  a graft  take,  and  what  are  the  data  relevant 
to  this  point? 

2.  Have  marrow  cells  been  grown,  in  vitro,  after  treatment? 

3.  Will  the  one-third  treated  and  untreated  marrows  be  combined  for 
reinfusion?  If  so,  is  there  a potential  for  suppression  of  marrow  growth  as 
a whole? 
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4.  Will  there  be  a back-up  marrow  source? 

She  said  the  plans  for  the  possible  use  of  growth  factors  are  sketchy.  Further,  specific 
growth  factors  may  stimulate  the  growth  of  tumors  as  well  as  normal  marrow  cells.  She 
said  any  such  studies  should  be  spelled  out  in  great  detail  and  considered  individually  by 
tumor  type  and  growth  factor  combinations. 

Dr.  Leventhal  said  she  had  the  following  questions  about  the  design  of  the  study: 

1.  How  will  it  be  possible  to  determine  what  cells  are  labeled  in  vitro  when 
there  is  no  detectable  tumor  at  the  time  of  harvest? 

2.  Have  mixing  studies  been  done? 

3.  Is  there  a reason  to  think  that  transfection  of  tumor  cells  will  be  selective 
vis-a-vis  normal  marrow  stem  cells? 

4.  How  is  it  possible  to  determine  which  cells  have  been  transduced  once  the 
procedure  is  complete? 

5.  What  are  the  procedures  for  searching  for  a transfected  cell  after 
transplantation  and  reconstitution?  Is  it  possible  to  determine  which  cell 
has  the  vector  at  that  point? 

Dr.  Leventhal  said  that  feasibility  studies  need  to  be  done  and  calculations  made 
concerning  how  many  patients  are  required  to  have  a meaningful  study.  She  added  that 
with  some  preliminary  data  it  may  be  possible  to  be  more  precise  in  estimating  levels  of 
labeling  to  be  anticipated  to  allow  for  better  estimates  of  the  number  of  patients  needed 
to  perform  the  study.  She  said  that  specific  goals  should  be  stated  in  as  quantitative  a 
fashion  as  possible. 

Ms.  Meyers  asked  if  any  preclinical  work  has  been  done  in  monkeys  and,  if  not,  why  it 
shouldn't  be  done  in  monkeys  before  attempting  to  go  to  human  beings.  Dr.  Leventhal 
said  that  since  the  vector  being  used  is  the  neo  vector,  which  is  safe,  the  only  question 
remaining  is  whether  the  marrow  will  regrow  after  treatment.  If  it  doesn't  regrow,  then 
the  experiment  is  not  safe.  However,  monkeys  do  not  have  the  same  kinds  of  tumors  as 
humans  and  a beautiful  experiment  in  monkeys  could  be  irrelevant  to  human  oncology. 

Dr.  Mulligan  said  he  had  similar  views  about  the  proposal.  He  noted  the  protocol  was 
logical,  well  written  and  addresses  a key  problem.  He  said,  while  most  of  the  issues 
regarding  use  of  retroviral  mediated  gene  transfer  were  addressed  in  previous  protocols, 
this  protocol  sought  to  transduce  and  transplant  different  populations  of  hematopoietic 
cells  than  have  been  previously  infected  and  transplanted.  Further,  he  said  that  the 
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investigators  are  interested  in  obtaining  both  infection  of  cells  required  for  successful 
engraftment  to  keep  the  patient  alive  and  malignant  cells  potentially  to  be  found  in  the 
bone  marrow  inoculum.  He  said  that  transduction  protocols  must  be  considered  within 
the  framework  of  the  ABMT  therapy  and  that  transduction  should  neither  interfere  with 
the  ability  of  the  bone  marrow  cells  to  reconstitute,  nor  increase  the  frequency  and/or 
growth  potential  of  any  tumor  cells  in  the  marrow  sample. 

Dr.  Mulligan  said  that  feasibility  studies  needed  to  be  elaborated  in  more  detail, 
particularly  with  respect  to  assays  to  be  employed  in  assessing  effects  of  specific  culture 
conditions  on  progenitor  and  tumor  cell  growth.  Further,  he  said  the  investigators  need 
to  clarify  in  more  detail  what  successful  endpoints  of  in  vitro  studies  will  lead  them  to 
studies  in  human  beings.  He  said  that  establishing  safe  and  efficient  gene  transduction 
protocols  in  vitro  prior  to  embarking  on  the  patient  study  is  critical. 

Dr.  Mulligan  said  the  investigators  acknowledge  that  the  amount  of  knowledge  to  be 
gained  from  the  study  will  depend  on  the  efficiency  of  transduction  and  the  clonality  of 
relapsing  cells.  He  noted  that  the  investigators  and  their  institution  possess  the  necessary 
expertise  and  facilities  to  carry  out  the  proposed  studies,  but  recommended  deferring 
approval  of  the  protocol  until  such  time  as  the  in  vitro  experiments  could  be  completed 
and  presented. 

Mr.  Brewer  said  the  local  IRBs  had  given  the  investigators  provisional  approval  "to 
explore  the  concept  only,"  and  he  said  he  did  not  know  what  additional  information  they 
were  seeking.  Further,  he  said  that  much  of  the  detail  of  the  TIL  portion  of  the 
experiment  was  incorporated  only  by  reference  in  this  proposal.  He  felt  it  would  better 
serve  the  review  by  being  spelled  out,  at  least  in  summary  form  within  the  protocol. 

Also  he  noted  there  was  no  consent  form  attached  to  the  protocol. 

Mr.  Brewer  questioned  the  additional  risk  to  patients  of  having  30%  more  marrow 
harvested,  plus  the  increased  time  required  for  this  additional  harvest.  He  said  that 
issues  of  patient  rights  and  patient  confidentiality  needed  to  be  more  clearly  spelled  out, 
as  well  as  issues  of  stopping  criteria  in  the  case  of  adverse  effects  of  treatment. 

Mr.  Brewer  completed  his  comments  by  noting  that  since  three  different  disease  entities 
were  being  contemplated  for  treatment  with  different  inclusion/exclusion  criteria, 
separate  protocols  and  consent  forms  would  be  needed  for  each  entity.  Further,  if  the 
gene  marking  would  have  an  explicit  or  even  an  indirect  effect  on  the  inclusion/exclusion 
criteria,  this  issue  should  be  looked  at  in  depth  before  granting  approval. 

Dr.  Parkman  said  he  felt  the  use  of  4HC  (a  derivative  of  cyclophosphamide)  to  purge 
cells  would  eliminate  target  cells  for  insertion  of  the  vector  and  therefore  would  require 
some  in  vitro  evidence  that  the  vector  could  be  inserted  in  effective  amounts.  Further, 
he  said  that  he  would  like  to  see  separate  protocols  developed  for  each  disease  and  that 
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a protocol  be  brought  back  that  was  more  focused,  with  more  preclinical  data  showing 
the  investigators  ability  to  insert  the  retroviral  vector  into  neoplastic  target  cells. 

Dr.  Leventhal  suggested  that  the  bone  marrow  manipulations  be  performed  before 
purging.  She  said  this  might  increase  the  number  of  labeled  cells  that  could  be  extracted 
from  the  marrow.  She  asked  if  there  was  a real  concern  about  whether  growth  of 
normal  marrow  stem  cells  might  be  suppressed  by  the  manipulations  being  performed 
and  whether  there  was  evidence  for  selective  labeling  of  tumor  cells  relative  to  normal 
stem  cells.  She  suggested  these  questions  could  be  answered  by  in  vitro  experiments. 
Further,  she  said  that  the  performance  of  more  studies  in  vitro  could  help  to  refine 
techniques  for  identification  of  the  cell  of  origin  for  viral  DNA  found  post-transplant. 

Dr.  Mulligan  asked  if  there  was  any  proof  that  cells  could  reconstitute  after  being  in 
culture  for  any  length  of  time  and  whether  it  would  be  possible  at  all  to  get 
transplantation  of  these  cells. 

Dr.  Walters  called  on  Dr.  Brenner  to  address  the  concerns  of  the  reviewers  and  other 
subcommittee  members.  Dr.  Brenner  said  the  reason  that  three  different  groups  of 
patients  were  chosen  was  that  each  group  would  answer  a different  type  of  question  and 
that  all  the  questions  could  not  be  answered  with  a single  patient  group.  He  said  the 
AML  group  would  answer  the  question  of  whether  the  malignancy  derives  from  a 
marrow  multipotent  cell  or  a committed  cell,  and  would  have  implications  for  future 
treatment.  He  added  that  there  was  no  evidence  that  purging  would  have  any  impact  on 
stem  cells  or  very  early  progenitors  of  either  malignant  or  normal  cells.  He  said  there 
was  no  reason  to  believe  that  transfection  frequency  or  transduction  frequency  would  be 
altered,  although  that  is  something  which  this  experiment  would  seek  to  elucidate. 

Dr.  Brenner  said  the  neuroblastoma  studies  would  not  have  the  same  criticism  leveled  at 
them  since  no  purging  would  take  place.  He  said  they  are  interesting  because  they  are 
not  hemopoietic  malignancies  and  are  not  responsive  to  the  kind  of  hemopoietic  growth 
factors  that  AML  is.  The  goal  of  this  portion  of  the  study  is  to  determine  the  source  of 
the  relapse  and  to  test  response  of  cells  to  growth  factor,  in  particular  IL-3. 

He  said  that  in  the  glioma  patients  the  interest  is  to  see  whether  it  is  possible  to 
transfect  and  transduce  non-cycling  marrow  cells  and  what  impact  growth  factors  such  as 
IL-3  have  on  these  patients. 

Dr.  Leventhal  asked  how  it  was  going  to  be  possible,  after  transplant,  to  determine  the 
source  of  relapse  and  whether  a particular  cell  was  a result  of  residual  tumor  in  the 
transplanted  cells  or  a residual  cell  in  the  marrow.  Dr.  Brenner  said  this  could  only  be 
done  if  there  were  a multiplicity  of  cells  which  contribute,  in  which  case  some  cells 
would  be  marked  and  others  not. 
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Dr.  Parkman  reiterated  his  concerns  about  multiple  protocols  being  put  forward  under 
the  rubric  of  a single  proposal  and  said  he  felt  it  would  be  easier  to  review  them  as 
separate  proposals.  Dr.  Brenner  said  that  despite  there  being  three  different  protocols, 
the  only  issue  for  the  subcommittee  was  the  gene  marking  portion  of  the  experiments, 
which  was  identical  for  all  three.  Dr.  Parkman  said  that  was  true;  however,  the  reason 
for  performing  the  gene  manipulation  in  each  case  is  different  and  must  be  viewed 
separately  in  terms  of  risks  and  benefits. 

Dr.  Anderson  said  the  only  problem  with  submitting  them  as  three  separate  protocols  is 
that  there  would  then  be  a necessity  to  submit  three  responses  to  the  "Points  to 
Consider,"  three  sets  of  CV's,  and  three  sets  of  documentation.  The  result  would  be 
even  more  difficult  in  finding  information  contained  within  the  material. 

Drs.  Mulligan,  Leventhal  and  Parkman  discussed  various  assay  techniques  that  could  be 
employed  in  trying  to  determine  acceptable  preclinical  data  in  each  of  the  three  diseases 
under  consideration.  Dr.  Mulligan  summed  this  up  as  requiring  assays: 

1.  To  demonstrate  infection  of  the  range  of  hematopoietic  cells 
of  interest,  so  that  the  progenitor  cells  giving  rise  to  the 
cancers  could  be  ascertained; 

2.  To  answer  questions  of  the  necessity  of  growth  factors,  the 
difference  of  infection  between  purged  and  unpurged  cells, 
and  the  difference  between  marrow  from  previously  treated 
patients  versus  patients  who  are  non-ablated. 

Dr.  Mulligan  moved  that  further  review  of  the  protocol  be  deferred  until  a proper 
collection  of  preclinical  data  could  be  made.  Mr.  Brewer  seconded  the  motion. 

Dr.  Miller  suggested  a mechanism  be  set  up  whereby  an  investigator  could  meet  with 
either  a subcommittee  of  the  HGTS  or  perhaps  individual  expert  members,  or  be  able  to 
come  in  and  seek  guidance  in  protocol  preparation  at  various  stages  before  formal 
submission  of  protocols. 

There  being  no  further  discussion  of  the  motion.  Dr.  Walters  put  it  to  a vote.  The 
motion  passed  by  a vote  of  13  in  favor,  none  opposed  and  no  abstentions. 
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1 .0 

1.1  Severe  Combined  Immunodeficiency  (SCID) 

SCID  is  a group  of  inherited  immunodeficiency  disorders  characterized  by  profound  cellular  and 
humoral  immune  dysfunction  resulting  in  recurrent  opportunistic  infections  and  failure  to 
thrive  with  onset  in  the  first  few  months  of  life  (1).  Those  affected  usually  die  within  the  first 
years  of  childhood  unless  successful  immunologic  reconstitution  is  achieved  by  transplantation. 
In  20-25%  of  SCID  cases,  a unique  autosomal  recessive  form  of  the  disorder  can  be  identified 
which  results  in  deficiency  of  the  purine  catabolic  enzyme  adenosine  deaminase  [ADA,  EC 
S.5.4.4]  (2).  ADA  deaminates  adenosine  to  inosine  and  deoxyadenosine  (dAdo)  to  deoxyinosine 
(Appendix  13.1,  Figure  1).  In  the  absence  of  ADA,  dAdo  accumulates  in  the  tissues  and  may 
be  phosphorylated  to  form  deoxyATP  with  accumulation  of  high  intracellular  levels  of  both  (3- 
5). 

The  mechanisms  through  which  these  biochemical  abnormalities  result  in  combined 
immunodeficiency  remain  incompletely  understood.  The  bulk  of  the  evidence  suggests  that  the 
intracellular  accumulation  of  dAdo  and  its  metabolites,  particularly  deoxyATP,  results  in 
inhibition  of  DNA  synthesis  and  cell  death(6-8).  T-lymphocytes  are  preferentially  affected  in 
this  disorder  because  they  express  higher  concentrations  of  the  kinases  which  phosphorylate 
deoxyadenosine  to  dATP  than  other  tissues,  resulting  in  T-lymphopenia  and  profound  cellular 
immunodeficiency. 

ADA  deficiency  with  severe  combined  immunodeficiency  is  a genetically  heterogeneous  disorder 
with  a variety  of  mutations  having  been  identified  in  the  ADA  protein  that  are  responsible  for 
alterations  in  ADA  activity  and  enzyme  stability  and  survival  (9-13).  A spectrum  of  partial 
ADA  enzyme  deficiencies  has  been  identified  in  a number  of  kindreds.  These  individuals  have 
deficient  erythrocyte  ADA  activity,  5-20%  of  normal  ADA  activity  in  their  peripheral 
lymphocytes  and  are  in  general  clinically  healthy. 

1 .2  Bone  Marrow  Transplantation  for  the  Correction  of  ADA  Deficient  Severe 
Combined  Immunodeficiency 

Bone  marrow  transplantation  with  HLA-matched  marrow  has  been  curative  for  ADA  normal 
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[ADA(+)SCID]  as  well  as  ADA  deficient  [ADA(-)SCID]  patients  and  is  probably  the  treatment  of 
choice  for  this  disease  (14-23).  The  overall  success  rate  for  bone  marrow  transplantation  in 
SCID  is  >70%,  but  ADA(-)SCID  responds  less  well  than  ADA-normal  SCID-(23).  Pre- 
transplant cytoablation  has  usually  not  been  required  for  HLA-matched  marrow  transplants  for 
SCID  because  of  the  lack  of  host  T-cell  immunity  which  might  otherwise  reject  the  graft(24). 
Unfortunately,  only  about  30%  of  patients  will  have  an  HLA-matched  sibling  donor  available 
and  until  recently  transplantation  from  a mismatched  donor  resulted  in  severe  and  usually  fatal 
graft  versus  host  disease  (GVHD).  Evaluation  of  ADA(-)SCID  recipients  of  HLA-matched  or 
HLA-haploidentical  transplants  without  cytoablation  has  demonstrated  that  some  patients  show 
persistence  of  donor  cells  only  of  .the  T cell  lineage  (24,26).  Nevertheless,  engraftment  of 
donor  T-cells  (and/or  their  precursors)  alone  is  sufficient  to  reconstitute  dual  system  immune 
function  in  some  of  these  SCID  patients. 

Alternative  techniques  for  immune  reconstitution  of  these  SCID  patients  are  being  developed 
which  in  some  cases  may  be  nearly  as  successful  as  matched  sibling  donor  transplantation.  The 
development  of  methods  to  deplete  mature  T-cells  from  the  donor  marrow  has  substantially 
eliminated  the  complication  of  severe  GVHD,  previously  the  principal  cause  of  death  in  HLA 
non-identical  transplants  (25). 

In  the  absence  of  an  HLA-identical  sibling  donor,  T-cell  depleted  parental  bone  marrow  is 
preferred  over  an  unrelated  donor  in  order  to  preserve  some  degree  of  histocompatibility 
between  the  engrafted  immune  system  and  the  host.  Such  HLA-haploidentical  or  “half- 
matched”  transplantation  in  SCID  has  been  quite  successful  in  ADA  {+)  SCID  patients  (26). 
However,  a significant  proportion  of  ADA(-)  patients  have  failed  to  achieve  stable  engraftment 
when  transplantation  protocols  lacking  ablative  conditioning  were  followed(17).  Some  of  these 
cases  have  had  to  be  prepared  for  transplantation  by  cytoreductive  conditioning  in  order  to 
achieve  engraftment  with  T-cell  depleted  haploidentical  marrow  (18,19,27).  The  development 
of  the  B cell  system,  antibodies  and  specific  immunity  to  immunization  is  delayed,  sometimes 
for  many  months,  in  the  recipients  of  HLA-haploidentical  marrow  in  comparison  with 
recipients  of  HLA-identical  transplants.(28,29)  In  a recent  presentation  (Jeffrey  Modell 
Foundation,  April  19,  1990,  in  press),  Richard  O’Reilly,  M.D.,  reported  the  results  of  T 
depleted  haploidentical  bone  marrow  transplantation  in  32  patients  with  SCID.  “Durable 
engraftment”  was  eventually  achieved  in  26  patients  (81%).  However,  only  12  of  the 
26(46%  or  just  37.5%  of  all  32  patients  treated  with  BMT)  acheved  functional  B cell  systems 
with  this  treatment. 
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The  need  for  conditioning  cytoreduction/immunosuppression  with  systemic  chemotherapy 
and/or  total  body  irradiation  significantly  increases  the  risks  of  both  short  and  long  term 
complications  resulting  from  this  treatment.(68)  With  busulfan/cyclophosphamide,  the  mos*t 
widely  used  conditioning  regimen,  the  patients  routinely  develop  leukopenia  and 
thrombocytopenia  requiring  blood  and  platelet  transfusion  support  until  engraftment  provides 
sufficient  endogenous  production.  During  this  period  the  patients  are  at  significant  risk 
hemorrhage  and  for  the  acquisition  of  bacterial,  viral,  and  fungal  infections  and  transfusion 
associated  infectious  agents.  These  treated  children  all  develop  alopecia  and  severe  mucositis  is 
a common  problem,  even  in  centers  with  considerable  experience  using  this  conditioning 
regimen.  Cyclophosphamide  can  cause  an  acute  cardiomyopathy  which  is  frequently  fatal.  The 
first  ADA(-)SCID  patient  we  studied  (and  the  donor  of  the  TJF-2  cell  line)  died  of  cardiac 
necrosis/failure  about  14  days  after  cyclophosphamide  cytoreduction  for  a haploidentical  bone 
marrow  transplant.  Busulfan  is  also  known  to  cause  cataracts  and/or  progressive  pulmonary 
fibrosis  in  a small  percentage  of-  patients.  Irreversible  sterility  is  an  almost  universal 
consequence  of  these  conditioning  regimens.  Other  chemotherapeutic  agents  have  a similar 
spectrum  of  significant  acute  and  long  term  side  effects  as  does  total  body  irradiation  (TBi). 

TBI  may  adversely  affect  the  development  of  the  CNS  in  young  children.  Secondary  malignancies 
are  also  a complication  of  these  treatments  and  have  been  seen  in  SCID  transplant  recipients 
who  have  not  achieved  complete  reconstitution.  In  summary,  bone  marrow  transplantation  with 
cytoreduction  is  a treatment  with  lethal  risk  and  a significant  proportion  of  patients  receiving 
haploidentical  grafts  have  experienced  less  than  complete  immunologic  reconstitution. 

Not  all  SCID  patients  are  candidates  for  bone  marrow  transplantation.  There  are  children  with 
ADA  deficiency  SCID  who  are  too  debilitated  to  tolerate  cytoreductive  therapy  (18)  as  well  as 
ADA  deficient  children  who  have  a less  severe  immunodeficient  phenotype  for  whom  the  risks 
associated  with  cytoreductive  therapy  are  felt  to  be  excessive  (30,31).  The  overall  treatment- 
related  mortality  of  bone  marrow  transplantation  with  cytoreduction  may  be  as  high  as  10- 
20%  depending  on  the  initial  condition  of  the  patient.  Therefore,  additional  alternative 
treatments  including  the  development  of  methods  for  immune  augmentation,  enzyme 
replacement  by  the  infusion  of  ADA  and  enzyme  replacement  by  insertion  of  a functioning  human 
ADA  gene  into  patient  cells  have  all  been  vigorously  explored. 
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1 .3  Enzyme  Replacement  Therapy  for  the  Treatment  of  ADA  Deficient  SCID 

ADA  deficiency  is  an  attractive  candidate  for  enzyme  replacement  therapy  because 
deoxyadenosine,  the  precursor  toxic  substrate,  is  freely  diffusible  and  therefore  the  detoxifying 
ADA  enzyme  may  not  have  to  enter  all  (or  even  any)  of  a patient’s  cells  to  be  effective  in 
lowering  the  intracellular  deoxyadenosine  concentration.  ADA  deficient  children  who  were 
initially  treated  with  repeated  infusions  of  irradiated  RBC  from  normal  donors  as  a source  of 
ADA  have  had  transient  clearing  of  toxic  deoxyadenosine  metabolites(32-39).  While  monthly 
transfusions  have  been  clinically  helpful  for  a few,  most  patients  have  experienced  little  or  no 
response.  This  type  of  enzyme  replacement  therapy  also  has  the  associated  increased  risks  of 
iron  overload  and  transfusion  associated  infections  including  CMV,  EBV,  AIDS,  and  hepatitis. 

There  is  no  readily  available  source  of  large  quantities  of  human  ADA  protein  and,  in  any  event, 
its  very  short  serum  half-life  makes  its  use  impractical  for  direct  enzyme  replacement.  In  an 
effort  to  prolong  the  functional  half-life  of  infused  ADA,  bovine  ADA  was  covalently  attached  to 
polyethylene  glycol(PEG)  (40).  PEG  functions  to  prolong  survival  and  reduce  immunogenicity 
in  vivo  -45).  PEG-ADA  is  rapidly  absorbed  following  intramuscular  injection  and  has  a 
plasma  half-life  of  48-72  hours.  To  date,  reports  of  the  treatment  of  3 patients  with  PEG-ADA 
have  been  published,  although  15  patients  are  currently  being  treated  with  this  drug  in  the  USA 
and  Europe.  The  initial  2 patients  reported  by  Hershfield  et  ai.  (40)  had  onset  of  recurrent 
infection  in  infancy  and  each  had  failed  to  engraft  haploidentical  bone  marrow  transplants.  The 
3rd  patient  reported  by  Levy  et  ai.  (31)  had  a later  onset  form  (onset  >2  years  of  age)  with 
less  severe  immunodeficiency  disease.  Each  child  was  treated  with  weekly  intramuscular 
injections  of  PEG-ADA  (15  U/Kg)  to  produce  peak  blood  levels  2 to  3 times  the  normal  whole 
blood  ADA  activity  and  trough  levels  of  1 to  1 .5  times  the  normal  blood  ADA  activity. 

PEG-ADA  injections  at  15  U/kg  reversed  the  primary  biochemical  abnormalities  resulting 
from  ADA  deficiency  with  the  level  of  red  cell  total  dAdo  nucleotides  (dATP  + dADP  + dAMP) 
declining  to  less  than  1 % of  the  pretreatment  levels.  In  addition,  PEG-ADA  therapy  reversed 
the  deficiency  of  S-adenosylhomocysteine  hydrolase  (AdoHcyase),  an  enzyme  which  is 
irreversibly  inactivated  by  dAdo  (46-48). 

The  correction  of  these  biochemical  abnormalities  was  accompanied  by  the  gradual  development 
of  increased  numbers  of  T lymphocytes,  although  absolute  T lymphopenia  persisted  in  many 
cases.  Function  in  the  form  of  blastogenic  lymphocyte  responses  to  phytohemagglutinin  (PHA) 
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also  improved  but  was  variable  from  time  to  time  in  a given  patient.  Total  serum 
immunoglobulin  levels  also  increased  in  those  patients  not  already  on  IV  gammaglobulin 
replacement  therapy.  These  improved  laboratory  parameters  have  persisted  with  continued 
PEG-ADA  injections  and  have  been  associated  with  an  apparent  decrease  in  the  frequency  of 
serious  “opportunistic  infections”;  in  addition,  accelerated  weight  gain  has  been  seen  in  some 
patients.  However,  evidence  of  total  immune  system  reconstitution  has  not  been  seen.  Many 
have  not  developed  positive  delayed  type  hypersensitivity  skin  reactions  and  several  have  been 
unable  to  produce  specific  antibodies  to  tetanus  toxoid  or  other  commonly  tested  antigens.  Two 
children  on  PEG-ADA  treatment  have  developed  anti  PEG-ADA  neutralizing  antibody  which 
interfered  with  the  treatment.  Paradoxically  this  problem  was  reversed  following 
administration  of  a course  of  immunosuppressive  therapy  to  one  immunodeficient  child  (70). 

One  of  the  ironies  associated  with  the  use  of  PEG-ADA  in  the  treatment  of  ADA(-)SCID  is  that 
the  modest  increase  jn  immune  function  achieved  with  this  treatment  suggests  that  a bone 
marrow  transplantation  from  a haploidenticai  (ie.,  parental)  donor  without 
immunosuppression/cytoablation  would  fail  because  of  graft  rejection.  Any  transplant  in  this 
setting  then  would  probably  require  full  cytoreductive  immunosuppressive  conditioning  with 
its  attendant  increased  risk  of  complications  or  alternatively  exposure  to  a period  of  withdrawal 
of  PEG-ADA  treatment  to  allow  the  condition  of  the  immune  system  to  deteriorate. 

There  are  insufficient  data  to  fully  evaluate  the  long  term  value  of  PEG-ADA  therapy,  although 
its  use  does  not  provide  a cure  for  this  disease.  It  appears  that  in  many  cases,  enzyme 
replacement  converts  severe  combined  immunodeficiency  disease  (SCID)  to  a disorder  more 
closely  resembling  a partial  combined  immunodeficiency  disorder  (like  the  Wiskott-Aldrich 
syndrome).  Without  restoration  of  the  capacity  to  develop  a full  range  of  normal  specific 
immune  responses,  children  with  partial  combined  immunodeficiencies  continue  to  be  at 
increased  risk  of  bacterial,  fungal  and  viral  infections,  the  development  of  autoimmune 
phenomena,  and  an  increased  risk  of  malignancy{49).  Therefore,  alternatives  or  additions  to 
PEG-ADA  therapy  need  to  be  developed. 

Several  alternatives  to  transplantation  are  under  study  in  patients  with  ADA(+)SCID.  In 
patients  whose  lymphocytes  in  culture  demonstrate  response  to  supplementation  with  IL-2,  a 
trial  of  daily  parenteral  injections  of  IL2  has  resulted  in  some  evidence  of  clinical  stabilization 
and  enhanced  immune  function(50-52).  Because  of  the  inconvenience  and  discomfort  of  daily 
IL-2  injections,  a new  protocol  using  a longer  acting  and  possibly  less  toxic  PEG-IL2 
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preparation  has  been  initiated  (Carolyn  Paradise,  M.D.,  Cetus  Corporation).  The  goal  of  these 
studies  is  to  use  infusion  of  the  exogenous  T cell  growth  factor  to  induce  expansion  of  the 
patient’s  endogenous  T cell  population  and  therefore  enhanse  cellular  immune  function. 


1 .4  Growth  of  T Cell  Lines  from  the  Blood  of  Patients  with  ADA(-)SCID  and 
Transduction  with  the  hADA  Gene  Using  Retroviral-Mediated  Gene  Transfer 

When  we  began  our  studies  of  gene  transfer  for  ADA  deficiency  we  attempted  to  derive  T cell 
lines  from  the  blood  of  SCID  patients  in  order  to  have  a suitable  in  vitro  system  to  assess  the 
effectiveness  of  our  gene  insertion  in  correcting  the  primary  biochemical  consequences  of  the 
ADA  deficiency.  Because  of  the  profound  T lymphopenia  in  these  patients,  we  were  initially  only 
successful  in  establishing  lines  when  we  used  the  transforming  T lymphotropic  virus  HTLV-I  to 
transform  the  rare  T cells  found  in  the  blood  of  patient  JF  into  an  immortal  cell  line.  We  were 
successful  in  obtaining  three  T cell  lines  (TJF  1,  2,  and  3)  from  this  patient.  The  line  TJF-2 
was  characterized  in  detail  and  had  the  phenotype  of  mature  T cells  (53).  In  brief,  this  line 
consisted  of  a mixture  of  CD4  and  CDS  T cells  that  expressed  the  IL2  receptor  and  were 
dependent  on  \L2  for  their  growth.  Independent  clones  from  the  parent  line  expressed  a variety 
of  different  T cell  receptor  p chain  gene  rearrangement  patterns  indicating  that  they  had  a 
unique  antigen  specificity  rather  than  all  being  clonally  derived  from  the  same  differentiated 
precursor  cell.  Subsequently,  we  have  established  and  characterized  transformed  T cell  lines 
from  8 additional  ADA  deficient  SCID  patients  (54)  and  in  each  case  examined,  the  lines  had  the 
phenotype  of  mature  T cells. 

The  initial  experiments  demonstrating  correction  of  the  biochemical  defect  in  ADA  deficient  T- 
cells  by  the  insertion  of  a functioning  human  ADA  (hADA)  gene  were  performed  in  these  HTLV-1 
immortalized  T cells  (53,55-57).  We  demonstrated  that  the  murine  retroviral  vector,  SAX, 
which  contains  an  SV40  promoted  hADA  gene,  could  be  stably  inserted  into  ADA(-)  SCID  T cells 
in  culture.  These  SAX-transduced  T cells  produced  enzymatically  active  hADA  at  levels 
comparable  to  normal  T lymphocytes  in  culture.  The  reconstituted  T cells  were  shown  to  be 
30-100  fold  more  resistant  to  the  toxic  effects  of  deoxyadenosine  added  to  the  culture  medium 
than  were  the  original  ADA(-)  T cells  (Appendix  13.1,  Figure  2).  Clones  were  prepared 
from  the  cultured  ADA(-)  T cell  populations  immediately  after  retroviral  vector  exposure  to 
evaluate  them  for  gene  insertion  and  for  receptor  heterogeneity.  Of  the  twenty-seven  clones 
evaluated  by  Southern  blot,  6 contained  an  inserted  SAX  vector  (22%  successful  gene  transfer) 
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and  each  of  these  SAX  vector-containing  clones  produced  hADA  (Appendix  13.1,  Figure  3). 
Thus  the  principal  biochemical  defect  in  ADA(-)  SCID  T-cells  was  efficiently  corrected  with 
retroviral-mediated  gene  transfer. 

The  ability  to  more  readily  recover  T-lymphocytes  from  ADA  deficient  children  on  PEG-ADA 
treatment  has  allowed  us  to  evaluate  gene  transfer  and  cell  function  in  vitro  without  the 
necessity  of  prior  cell  transformation  with  HTLV-I.  After  testing  a variety  of  culture 
conditions,  stimulants  and  growth  factors,  we  found  that  we  were  able  to  successfully  grow 
large  numbers  of  T cells  in  vitro  from  these  patients.  The  optimal  culture  conditions  defined  to 
date  includes  AIM-5  medium  supplemented  with  50-1000  U/ml  rlL2  and  stimulated  with  the 
anti-T  cell  receptor  monoclonal  antibody  OKT3.  We  have  established  non-transformed  T cell 
lines  from  5 patients  and  in  4 of  these  we  have  been  able  to  expand  these  cells  over  1000  fold  in 
culture  in  a 3-5  week  period. 

We  have  tested  a variety  of  vectors  that  carry  the  hADA  cDNA  driven  by  different  promoters  for 
their  ability  to  express  hADA  in  immortalized  human  lymphoid  and  myeloid  cells  (58).  The 
promoters  used  include  a human  cytomegalovirus  immediate  early  promoter  (vector  LNCA),  the 
simian  virus  40  (SV40)  early  promoter  (vector  LNSA),  a promoter  containing  the 
lymphotropic  papova  virus  enhancer  (vector  LNLA),  the  beta-globin  promoter  (vector 
LNBBA),  and  the  Moloney  murine  leukemia  virus  promoter  located  in  the  retroviral  LTR 
(vector  l_ASN).  The  vector  LNSA  is  similar  in  design  to  the  SAX  vector  described  above.  Of  all 
these  vectors,  the  vector  LASN  directed  the  highest  level  of  hADA  expression  when  transferred 
into  the  DHL-9  human  lymphoblastoid  line  (4  p.M/hr/mg  protein),  a level  at  least  comparable 
to  ADA  levels  in  normal  lymphoid  cells  (0.3-0.5  pM/hr/mg)(9,12,59).  The  vector  LASN 
contains  the  hADA  [A]  gene  promoted  by  the  5’  LTR  [L]  and  a neomycin  resistance  [N]  gene 

(Neo*^)  promoted  by  an  internal  SV40  promoter  [S].  When  inserted  into  murine  bone  marrow 
cells,  expression  of  hADA  could  be  detected  in  recipient  mice  for  6 months  after  cell  transfer 
(60).  See  Appendix  LASN. 

The  hADA  gene  was  inserted  into  exponentially  growing  non-transformed  ADA(-)  T cells  by 
using  the  vectors  that  were  the  most  active  in  human  hematopoietic  cell  lines;  SAX,  LASN, 
LNSA,  and  LNCA.  The  latter  three  vectors  were  derived  from  the  same  vector  construct  as  the 
LNL6  vector  used  in  our  N2/TIL  human  protocol.  These  vectors  are  packaged  in  the 
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amphotropic  packaging  line  PA317  (61),  which  was  the  same  packaging  cell  line  used  in  the 
N2/TIL  human  protocol.  These  producer  lines  have  remained  helper  virus  free  for  several 
months  of  continuous  culture.  We  have  recently  rederived  a helper  free  SAX- producer  line  and 
during  the  course  of  the  formal  evaluation  of  this  protocol  we  will  continue  to  test  this  and  other 
vectors  to  determine  the  most  efficacious  vector  for  clinical  use.  The  Food  and  Drug 
Administration  will  evaluate  the  data  and  approve  the  vector  ultimately  selected  for  this 
protocol. 

The  LASN  modified  ADA(-)  T cells  were  shown  to  express  normal  amounts  of  hADA,  to  express 
neomycin  phosphotransferase,  and  to  be  resistant  to  the  toxic  effects  of  deoxyadenosine  in 
culture.  On  average,  the  ADA(-)T  cells  were  transduced  at  about  the  same  frequency  as  we  have 
achieved  with  the  N2/TIL  protocol  using  the  LNL6  vector.  The  transduced  cells  were  further 
evaluated  for  cell  surface  phenotype,  helper  cell  activity  for  immunoglobulin  production  and 
for  their  intrinsic  cytolytic  characteristics.  For  example,  these  cells  did  retain  some  helper  T 
cell  function  which  augmented  immunoglobulin  production  by  normal  B cells  in  culture. 
Importantly,  the  ADA  gene-corrected  patient  T cells  continued  to  proliferate  in  culture  and 
survived  much  longer  than  the  T cells  which  had  not  been  corrected  by  ADA  gene  insertion.  This 
data  suggests  that  intracellular  ADA  may  confer  a survival  advantage  to  ADA(-)T  cells  even  in 
an  environment  lacking  exogenous  deoxyadenosine.  See  Appendix  13.2,  Figures  1-6. 

1 .5  In  Vivo  Survival  and  Gene  Expression  of  Retroviral  Vector  Modified  T cells  in  Mice, 
Rhesus  Monkeys  and  Man 

We  have  demonstrated  in  mice,  Rhesus  monkeys  and  man  that  T-cells  grown  in  vitro  can  be 
readily  transduced  with  retroviral  vectors  and  will  sun/ive  and  express  the  introduced  genes 
for  substantial  time  periods  in  vivo  after  reinjection.  In  the  mouse,  experiments  with  Sperm 
Whale  Myoglobin-specific  (SWM)  T-helper  cells  have  also  demonstrated  that  IL2  expanded  and 
gene  transduced  T-cells  maintain  their  ability  to  function  as  T-helper  cells  for  antibody 
production  in  vivo.  In  our  experiments  with  human  tumor  infiltrating  lymphocytes  (TIL) 
transduced  with  the  neoR  gene,  we  have  recovered  vector  containing  T cells  as  long  as  6 months 
after  initial  cell  transfer  and  have  observed  no  untoward  effects  of  any  kind  associated  with  the 
transferred  gene.  Our  colleague,  Claudio  Bordignon,  has  shown  that  PBL  from  ADA(-)SCID 
patients  transduced  with  the  hADA  gene  survive  and  function  normally  when  transplanted  into 
immunodeficient  BNX  mice  while.  non-transduced  ADA(-)  PBL  do  not. (67) 
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1.5.1  In  Vivo  Experiments  with  the  Murine  T-helper  cell  clone  14.1  Transduced  with 
the  hADA  Gene 

These  data  were  provided  during  the  extensive  review  of  the  N2/TIL  protocol  approved  January 
19,  1989.  In  summary,  these  murine  T cells  were  readily  transduced  with  the  SAX  vector  to 

express  both  neoR  and  hADA.  Following  ip  injection  of  25x10®  cells  into  nude  mice,  T cells 
expressing  the  hADA  gene  were  found  in  direct  spleen  lysates  and  NeoR  expressing  cells  could  be 
recovered  by  culture  and  selection  in  G418  for  up  to  83  days  after  transplantation.  The  14.1 
cells  are  specific  for  the  antigen  SWM  and  the  nude  mouse  recipients  of  these  cells  were  able  to 
produce  antibody  to  SWM  demonstrating  the  preservation  of  their  intrinsic  immune  function 
when  the  cells  were  reinjected  in  vivo.  Thus  there  was  partial  correction  of  immune  function 
in  these  immunodeficient  mice  following  transfer  of  \L2  expanded  lymphocytes.  See  Appendix 
13.3,  Figure  1. 

1 .5.2  In  Vivo  Experiments  with  Rhesus  T-lymphocytes  Transduced  with  the  N2  and 
SAX  Vectors 

T lymphocyte  lines  were  established  from  adult  Rhesus  monkeys  by  stimulation  of  blood  or 
lymph  node  cells  with  polyclonal  activators  followed  by  culture  in  rlL2  supplemented  medium. 
Genes  were  introduced  into  these  cells  by  retroviral-mediated  gene  transfer  and  the  cells 

selected  for  expression  of  the  NeoR  gene  in  G418.  Following  infusion  of  from  5.4  xIO^  to  1.4  x 

1 0®  transduced  T cells/kg,  NeoR  gene-expressing  cells  could  be  recovered  from  these  animals 
as  late  as  158  days  after  transfer.  A summary  of  these  ongoing  monkey  studies  is  shown  in 

Appendix  13.3,  Figure  2. 

1.5.3  In  Vive  Experiments  in  Immuncdeficient  BNX  Mice  Injected  with  ADA(-)SCID 
Lymphccytes  Transduced  with  the  hADA  Gene 

Our  collaborator  Claudio  Bordignon  (see  attached  letter)  has  studied  the  function  of  ADA 
(-)SCID  lymphocytes  injected  into  immunodeficient  mice  carrying  the  bg/nu/xid  (BNX) 
mutation.  Freshly  isolated  ADA(-)PBL  were  stimulated  with  antigen  or  PHA  and  transduced 

with  the  hADA  gene  by  multiple  cycles  of  exposure  to  ADA  vector  supernatant.  20x10®  cells 
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were  injected  ip  into  BNX  mice.  9 animals  were  reconstituted  with  this  procedure,  six  with 
transduced  cells  and  three  with  non-tranduced  ADA(-)PBL  as  negative  controls.  Twenty  BNX 
mice  were  reconstituted  with  normal  PBL  as  positive  controls  for  the  efficiency  of  this  human- 
mouse  model.  In  vivo  long  term  survival  of  human  cells  in  the  recipient  BNX  mice  was 
demonstrated  in  the  spleen  by  DNA  analysis  and  the  spleen  lysates  showed  the  typical  band  of 
human  ADA  by  Cellogel  analysis.  Four  weeks  after  reconstitution,  human  T and  B cells  were 
detected  in  the  peripheral  blood  and  spleen  by  FACS  analysis. 

Immune  function  of  the  transferred  human  cells  was  evaluated  by  testing  for  the  presence  of 
human  IgG  in  the  mouse  blood  and  measurement  of  human  alloreactive  T cells  in  the  spleens  of 
the  recipient  BNX  mice.  The  mice  reconstituted  with  hADA  transduced  ADA(-)lymphocytes 
produced  human  IgG  at  levels  comparable  to  BNX  mice  reconstituted  with  normal  PBL.  By 
contrast,  no  human  IgG  was  detected  in  the  blood  of  recipient  mice  reconstituted  with  the  non- 
transduced  ADA(-)lymphocytes,  even  though  BNX  mice  have  normal  amounts  of  ADA  in  their 
own  cells  and  do  not  have  elevated  levels  of  circulating  or  tissue  deoxyadenosine.  Allospecific 
human  T cell  clones  were  recovered  from  the  spleens  of  BNX  recipients  reconstituted  with 
transduced  PBL,  but  not  non-transduced  PBL,  and  the  recovered  T cells  expressed  vector 
derived  hADA.  These  observations  suggest  that  intracellular  correction  of  ADA(-)lymphocytes 
may  be  more  beneficial  for  immune  reconstitution  than  extracellular  detoxification  alone. 


1 .5.4  In  Vivo  Human  Experiments  with  TIL  Transduced  with  the  LNL6  Vector 

On  January  19,  1989,  Dr.  James  Wyngaarden  approved  our  human  gene  transfer  N2/TIL 
clinical  protocol  (protocol  86-C-183c).  At  present,  8 patients  with  advanced  malignant 
melanoma  have  received  tumor  infiltrating  lymphocytes  (TIL)  that  have  been  marked  with  the 
safety-modified  N2  vector  called  LNL6.  The  first  5 patients  were  treated  between  May  22  and 
July  21,  1989.  Data  from  these  first  five  patients  has  been  prepared  for  publication  and  a 
preprint  of  the  manuscript  has  been  made  available. 

Because  we  realized  that  this  initial  human  gene  transfer  clinical  protocol  would  provide  a basis 
for  risk  assessment  for  future  human  gene  therapy  protocols,  we  carried  out  extensive  safety 
studies  on;  a)  the  retroviral  supernatant  prior  to  transduction  of  human  TIL,  b)  the  transduced 
TIL  before  they  were  infused  into  the  patient,  and  c)  the  patients  who  received  the  gene-marked 
TIL. 
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The  flowsheet  demonstrating  the  studies  carried  out  for  each  patient,  a copy  of  the  Certificate  of 
Analysis  - N2  Retroviral  Supernatant,  a copy  of  the  Certificate  of  Analysis  - -Transduced  TIL 
and  the  flowsheet  followed  in  growing  the  transduced  human  TIL  are  shown  In  Appendix 
N 2/TIL.  All  the  original  data  are  provided  to,  and  reviewed  by,  the  FDA. 

A summary  of  the  safety  data:  1)  there  have  been  no  side  effects  or  toxic  reactions  due  to  the 
gene  transfer;  2)  there  has  been  no  evidence  of  replication-competent  virus  in  any  retroviral 
supernatant  used  for  clinical  studies;  3)  there  have  been  no  consistent  differences  in  the 
pattern  of  cell  growth,  phenotype  or  cytotoxic  function  in  any  preparation  of  gene-transduced 
TIL;  4)  no  lymphocyte  population  has  developed  IL-2  independence;  and  5)  there  has  been  no 
evidence  of  viral  exposure  for  any  of  the  8 patients  based  on  Western  analysis  as  well  as  3T3 
amplification  with  S+L-  of  patient  serum.  In  short,  the  data  acquired  to  date  (70  patient- 
months)  have  demonstrated  no  abnormalities,  side  effects,  toxicities,  or  pathology  due  to  the 
retroviral-mediated  gene  transfer  procedure. 

1 .5.5  Assessment  of  the  Safety  of  Retroviral-mediated  Gene  Transfer  In  Rhesus 
Monkeys  and  Humans 

Nine  monkeys  that  have  received  replication-competent  murine  amphotropic  retrovirus  have 
been  followed  for  several  years  (a  total  of  32  monkey-years).  Copies  of  the  manuscript 
entitled  “Amphotropic  Murine  Leukemia  Retrovirus  is  Not  an  Acute  Pathogen  for  Primates” 
have  been  made  available  to  the  Committee.  At  this  time,  there  has  been  no  pathology, 
malignancy,  toxicity,  or  other  abnormality  that  could  be  attributed  to  the  retrovirus  (not 
retroviral  vector  in  this  case  but  rather  infectious  virus)  exposure  except  for  transient 
retroviremia  in  one  monkey.  Retrovirus  exposure  is  confirmed  by  the  presence  of  an  antibody 
response  to  the  virus  with  ongoing  positive  Western  analyses  in  several  animals. 

The  conclusion  from  the  monkey  data  is  that,  even  though  the  long-term  risk  assessment  is  still 
to  be  determined,  there  is  no  detectable  short-term  pathology  or  illness  caused  by  exposure  of 
non-human  primates  to  replication  competent  murine  amphotropic  retrovirus. 

Since  foreign  DNA  is  inserted  randomly  into  the  genome  of  cells  that  are  re-infused  into  the 
patient,  there  is  some  potential  for  the  insertional  event  to  result  in  an  unfavorable  outcome.  If 
the  insertion  disrupts  a gene  essential  for  maintaining  cell  function,  that  particular  cell  might 
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die.  More  threatening  is  the  possibility  that  insertion  may  initiate  oncogenic  transformation  of 
the  cell.  The  magnitude  of  the  risk  that  gene  transfer  poses  to  a patient  can  not  be  accurately 
stated  at  present,  but  such  a risk  should  be  low.  The  data  in  primates  accumulated  so  far 
indicates  that  the  risk  (at  worse)  should  be  considerably  less  than  that  associated  with  the 
conditioning  cytoablation/immunosuppression  regimens  used  for  haploidentical  bone  marrow 
transplantation.  In  our  70  months  of  cumulative  patient  observation  in  the  human  gene 
transfer  clinical  protocol  and  the  32  years  of  cumulative  observation  of  primates  (some 
severely  immunosuppressed)  intentionally  exposed  to  large  amounts  of  infectious  replication 
competent  retrovirus,  j]q  untoward  effects  of  retroviral  exposure  or  retroviral-mediated  gene 
transfer  have  been  observed.  The  risk  factors  to  consider  are  detailed  in  the  review  "Safety 
Factors  Related  to  Retroviral  Mediated  Gene  Transfer  in  Humans”,  copies  of  which  have  been 
made  available  to  the  Committee.  Long-term  surveillance  of  our  exposed  monkeys  as  well  as  the 
TIL  patients  will  be  necessary  in  order  to  obtain  a better  understanding  of  the  actual  frequency 
and  severity  of  the  risks  associated  with  this  procedure. 

1.6  Summary  and  Rationale  for  Proposed  Protocol 

ADA(-)SCID  is  a profound  dual  system  immunodeficiency  disease  (63).  SCID  is  one  of  several 
genetic  diseases  which  can  be  effectively  treated  by  bone  marrow  transplantation  (64). 

Children  with  SCID  due  to  ADA  deficiency  can  be  cured  by  HLA-matched  sibling  donor  bone 
marrow  transplantation,  probably  the  treatment  of  choice  for  this  disease  even  though  there  can 
be  morbidity  and  mortality  associated  with  this  procedure.  Treatment  for  those  children  who  do 
not  have  a suitable  matched  sibling  donor  is  not  as  satisfactory.  Alternative  transplantation 
strategies  as  well  as  enzyme  replacement  techniques  are  being  tested  in  this  patient  population. 
ADA(-)SCID  patients  may  unfortunately  not  reconstitute  with  haploidentical  marrow  cells,  may 
not  be  candidates  for  cytoablation  due  to  antecedent  lung  or  liver  disease,  or  may  have  a milder 
phenotype  that  does  not  justify  the  risk  of  haploidentical  bone  marrow  transplantation  with 
preparative  cytoablation.  PEG-ADA  therapy  has  resulted  in  some  improvement  in  growth,  a 
variable  increase  in  the  number  of  T-lymphocytes  in  the  peripheral  blood  and  a decrease  in  the 
incidence  of  severe  infections. 

Another  approach  to  the  treatment  of  severe  genetic  disease  is  the  use  of  gene  therapy  (65,66). 
For  the  past  3 years,  we  have  conducted  experiments  in  vitro  and  in  vivo  that  have  documented 
that  T-lymphocytes  are  suitable  vehicles  for  gene  transfer.  The  use  of  T-lymphocytes  as  gene 
therapy  vehicles  is  especially  significant  in  ADA  deficient  patients  where  the  engraftment  of  T- 
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cells  alone  following  bone  marrow  transplantation  has  resulted  in  recovery  of  both  cellular  and 
humoral  immunity. 

There  are  several  pieces  of  evidence  that  suggest  that  infusions  of  ADA  gene-corrected 
autologous  T cells  could  be  of  therapeutic  benefit  for  these  patients: 

1.  Our  experience  with  patients  with  metastatic  cancer  who  have  been  treated  with  culture- 
expanded  TIL  has  taught  us  that  specific  immune  function  (in  this  case  anti-tumor 
immunity)  can  be  greatly  augmented  by  treating  the  patient  with  his  own  lymphocytes 
which  have  been  expanded  with  IL2  in  vitro.  Therefore,  in  vitro  expansion  of  cells  may 
be  more  efficient  than  in  vivo  expansion  in  some  cases. 

2.  Polyclonal  expansion  of  autologous  T cell  numbers  in  vivo  by  injections  of  IL2  has 
resulted  in  some  therapeutic  benefit  in  ADA(+)SCID  patients.  Polyclonal  expansion  in 
vitro  could  be  expected  to  also  be  of  benefit. 

3.  The  generally  weak  antigen  specific  responses  seen  in  PEG-ADA  treated  patients  suggests 
that  these  patients  continue  to  have  difficulty  in  maintaining  clonal  expansion  of  their 
antigen-primed  lymphocyte  populations  in  vivo.  This  may  be  a consequence  of  deficient 
intracellular  concentrations  of  ADA. 

4.  The  in  vitro  survival  of  ADA(-)  T cell  lines  is  markedly  enhanced  if  they  have  been 
genetically  corrected  by  insertion  of  a functional  ADA  gene  even  though  these  cells  are  not 
exposed  to  elevated  2’deoxyadenosine  concentrations  in  the  extracellular  medium. 

5.  The  observation  that  freshly  obtained  ADA{-)PBL  transduced  to  express  the  hADA  gene 
had  a significant  survival  and  functional  advantage  over  non-transduced  ADA(-) 
lymphocytes  when  transplantated  into  immunodeficient  (but  ADA  normal)  BNX  mice 
strongly  suggests  that  intracellular  ADA  provides  significantly  more  reconstitution  to 
the  cells  of  the  immune  system  of  these  patients  than  does  extracellular  enzyme  alone. 

These  observations  suggest  that  patients  treated  with  their  own  hADA  gene  transduced 
lymphocytes  could  experience  immune  augmentation  which  would  surpass  the  partial 
immunologic  reconstitution  seen  with  PEG-ADA  therapy  alone.  In  addition,  the  ADA  contained  in 
the  cells  returned  to  the  patient  could  serve  as  a cell-associated  repository  of  ADA  enzyme 
capable  of  detoxifying  deoxyadenosine  diffusing  from  extracellular  sites.  These  observations 
serve  as  the  rationale  for  the  present  clinical  proposal. 

We  therefore  propose  a two  part  clinical  trial.  Part  1 would  study  the  effects  of  repeated 


Recombinant  DNA  Research,  Volume  14 


[221] 


infusions  of  autologous  lymphocytes  polyclonally  stimulated  in  culture  to  permit  retroviral- 
mediated  transduction  with  a vector  containing  the  hADA  gene  as  well  as  the  selectable  gene  Neo^ 
(vector  LASN).  Selection  for  gene-expressing  cells  will  not  be  performed  during  Part  1 in 
order  to  shorten  the  culture  period  to  maximize  polyclonality  of  the  reinfused  ADA  gene- 
corrected  cells.  No  change  to  current  PEG-ADA  or  immunoglobulin  replacement  therapy  would 
be  instituted  during  either  part  of  this  protocol.  Information  derived  from  Part  1 will 
provide  data  about  the  therapeutic  effects  of  the  ADA  reconstituted  cells  on  patient  immune 
function  as  well  as  possible  toxicities  associated  with  cellular  immunotherapy,  survival  of  the 
transduced  cells  in  vivo,  and  continued  expression  of  the  introduced  genes  in  vivo. 

Part  2 of  the  proposal  will  consist  of  infusions  of  transduced  cells  which  have  been  selected  for 
expression  of  the  introduced  genes.  During  part  2.A.  of  the  protocol,  the  autologous  T cells  will 
be  infused  as  soon  as  they  reach  a level  of  hADA  expression  during  culture  selection  which  is 
similar  to  the  ADA  concentration  found  in  normal  blood  cells.  In  part  2.B.,  an  escalating 
schedule  of  infusions  of  the  selected  ADA  gene-transduced  cells  will  be  given  to  determine 
whether  sufficient  cells  could  be  given  to  eventually  replace  the  requirement  for  PEG-ADA 
treatment.  Based  on  the  average  level  of  ADA  expression  in  ADA  deficient  T cells  transduced 

with  the  UVSN  vector  this  calculated  cell  number  is  approximately  1x10®/Kg.  This  cell  dosage 
is  similar  to  the  number  of  cells  infused  during  TIL  therapy  for  cancer. 

In  our  original  protocol  submission  we  included  a Part  3 during  which  PEG-ADA  treatment 
would  be  stopped.  This  portion  of  the  protocol  has  been  withdrawn  from  this  version  because 
its  design  is  critically  dependent  upon  data  to  be  generated  during  Parts  1 and  2 of  the  protocol, 
data  we  cannot  predict  with  sufficient  accuracy  in  advance  of  the  actual  human  studies.  We  will 
return  to  the  committee  with  an  amended  protocol  containing  the  data  from  parts  1 and  2 if  we 
determine  that  part  3 is  indicated  for  certain  patients. 


2.0  Objectives 

A)  To  evaluate  the  possible  therapeutic  efficacy  of  the  administration  of  autologous  lymphocytes 
transduced  with  a normal  hADA  gene  in  an  effort  to  reconstitute  the  function  of  the  cellular 
and  humoral  immune  systems  in  patients  with  ADA(-)SCID. 
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B)  To  evaluate  the  in  vivo  survival  of  culture-expanded  autologous  T cells  and  the  duration  of 
expression  of  the  inserted  genes. 


3.0  Selection  of  Patients 

Children  with  documented  SCID  secondary  to  ADA  deficiency.  All  patients  to  be  treated  by  gene 
transfer  under  this  protocol  will  be  concurrently  treated  with  PEG-ADA  unless  they  have 
become  refractory  or  allergic  to  this  drug.  The  decision  to  treat  with  PEG-ADA  rather  than 
bone  marrow  transplantation  will  have  been  made  by  the  patient’s  parents  and  the  child’s 
physician  independent  of  input  by  the  NIH  investigators  and  prior  to  consideration  for 
enrollment  in  this  protocol.  Those  patients  receiving  PEG-ADA  will  have  been  treated  with  at 
least  15  U/kg  for  a minimum  of  9 months  before  enrollment.  This  is  to  permit  evaluation  of 
the  extent  of  immune  reconstitution  achieved  with  PEG-ADA  alone.  To  be  eligible  for 
enrollment,  the  initial  patients  must  have  objective  evidence  of  incomplete  reconstitution 
despite  PEG-ADA  treatment.  These  objective  measures  are  listed  below.  Persistent  or 
recurrent  thrush  will  also  be  considered  evidence  of  deficient  T cell  function. 

Chronic  pulmonary  and  gastrointestinal  infections  are  common  in  these  patients.  Children  with 
significant  pulmonary  disability  defined  as  hypoxia  at  rest  (<91%  02  saturation)  will  not  be 
enrolled  in  part  2.B.  of  this  protocol  until  sufficient  experience  has  been  obtained  with 
lymphocyte  infusions  in  children  with  ADA(-)  SCID  to  be  comfortable  that  the  infusion  of  large 
numbers  of  cells  will  not  expose  the  patient  to  unacceptable  risk.  Children  with  acute  hepatitis 
or  those  with  chronic  liver  disease  resulting  in  significantly  impaired  liver  function  will  also 
be  deferred  from  Part  2.B.  until  the  tolerance  of  this  procedure  is  established  in  children  with 
more  normal  hepatic  function.  Treatment  of  children  currently  experiencing  acute  infections 
will  be  postponed  until  satisfactory  infection  control  has  been  accomplished.  HIV  screening 
will  be  performed  by  the  referring  physician  and  children  with  HIV  infection  will  not  be 
accepted  for  this  study.  Confirmatory  non-seroiogic  studies  for  HIV  status  will  be  performed  at 
the  NIH.  Children  with  HIV  infection  will  be  excluded.  Patients  with  malignancy  will  not  be 
accepted. 

Immunologic  Inclusion  Criteria:"  the  patients  must  manifest  any  three  of  the  following 
immunologic  features  to  the  eligible  for  inclusion  in  this  protocol. 
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1.  Absolute  lymphopenia,  (<1500/mm^) 

2.  T-cell  lymphopenia,  (<1000/mm^) 

3.  CMI  skin  test  panel  (7  antigens  + 1 control),  < 3 of  7 positive 

4.  In  vitro  antigen  stimulated  lymphocyte  proliferation,  < 30%  of  control  for  2 or  more 

antigens 

5.  In  vitro  proliferation  to  allogeneic  cells,  < 50%  of  control 

6.  In  vitro  proliferation  to  mitogens,  < 50%  of  control 

7.  In  vitro  T helper  function,  < 50%  of  control 

8.  In  vitro  T-cell  cytotoxicity,  < 50%  of  control  against  allogeneic  targets  or  virus- 

modified  autologous  targets 

9.  Deficient  (<  40%  of  control)  immunoglobulin  production  in  vitro 

10.  Deficiency  of  serum  IgG,  IgA,  or  IgM,  (more  than  2 S.D.  below  normal  mean) 

11.  Isohemagglutinins,  titer  of  < 1:16  by  age  3 

12.  Deficient  specific  antibody  responses  to  challenge  with  non-viable  vaccine  antigens 

based  on  norms  for  the  response  to  each.  Responses  to  the  bacteriophage  antigen 
0X174  have  been  well  characterized  by  Ochs,  et  al.  Our  own  laboratory  has 
established  norms  for  responses  to  pneumococcal  polysaccharides  types  1 , 2,  and  3 as 
well  as  to  KLH  and  Brucella  abortus  antigens.  Norms  are  currently  being  established 
for  responses  to  VEE  and  RVF  vaccines. 

Patients  admitted  for  study  under  this  protocol  will  be  registered  with  the  PI  at  Building  10, 
Room  6B05,  National  Institutes  of  Health,  Bethesda,  MD.  20892.  [(301)  496-5396].  The  PI 
is  also  to  be  notified  immediately  whenever  a protocol  patient  is  taken  off  study. 


4.0  Clinical  Evaluation  Prior  to  Treatment 

Prior  to  enrollment  into  this  protocol  the  child  will  be  admitted  to  Patient  Care  Unit  3 B South 
of  the  Clinical  Center  for  an  evaluation  to  determine  eligibility  as  per  Metabolism  Branch 
Protocol  66-C-77,  which  permits  the  immunologic  evaluation  outlined  in  section  4.2. 

4.1.  Obtain  and  review  previous  records  detailing  clinical  history,  physical  examination, 
general  laboratory  and  specific  immunologic  evaluations.  Complete  history  and  physicial 
examination  at  admission.  Radiographic  evaluation  as  indicated,  depending  on  availability  of 
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films  from  outside  sources. 


4.2  Complete  pretreati^ent  immunologic  evaluation  to  include: 

a.  Freeze  storage  of  4 ml  serum  for  future  measurement  of  antibody  levels.  Antigens  to  be 
tested  can  include  Hepatitis  B,  HIV,  Tetanus,  Diphtheria,  Pneumococcal  polysaccharide 
types  1,  2,  and  3,  Hemophilus  influenzae,  Keyhole  limpet  hemocyanin  (KLH),  0X174, 
Riff  Valley  Fever  (RVF)  virus,  and  Venezuelan  equine  encephalitis  (VEE)  virus.  The 
final  panel  to  be  measured  will  be  at  the  discretion  of  PI  depending  upon  the  clinical 
situation,  history  of  previous  immunizations  and  gammaglobulin  replacement  therapy, 
and  antigens  used  in  the  evaluation  of  patient  response  to  treatment  with  gene  transduced 
lymphocytes. 

b.  Isohemagglutinins  and  quantitative  immunoglobulins  (A,G,M  and  E) 

c.  Cellular  phenotype  of  peripheral  blood  by  dual  label  FACS  analysis  (CD3/HLA-DR, 
CD4/CD8,  CD45/CD14,  CD5/CD20,  CD2/CD16) 

d.  In  vitro  lymphocyte  proliferative  responses  to  mitogens  (PHA,  PWM,  Con-A),  soluble 

antigens  (Diphtheria,  Tetanus,  Candida  albicans),  alloantigen  and  anti-CD3.  In  vitro 
analysis  of  B cell  responsiveness,  helper  and  suppressor  T cell  function  will  also  be 
performed. 

e.  Measurement  of  ADA  concentration  in  peripheral  mononuclear  cells  and  concentrations  of 
deoxyadenosine  in  red  cells,  serum,  and  urine,  and  dAXP  in  RBC  and  blood  mononuclear 
cells  as  available  and  appropriate. 

f.  Determination  of  cytotoxic  cell  function  (NK,  LAK,  CML  and  virus  modified  self  target 
killing,  as  avaliable) 

g.  DTH  skin  test  panel  (CMI  Multitest  or  equivalent) 

4.3  Routine  Laboratory  Tests. 

a.  Chemistry  panel  to  include:  Uric  acid,  Ca,  Phos,  SGOT,  SGPT,  Aik.  P’tase,  LDH,  bilirubin, 
BUN,  creatinine,  total  protein,  glucose. 

b.  CBC,  differential  and  platelets 

c.  Urinalysis 

d.  Non-serologic  HIV  test 

4.4  Review  of  PEG-ADA  treatment  diary  of  growth,  illnesses,  etc.  if  available. 
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5.0  Stratification  and  Randomization 


Not  applicable 


6.0  Nature  of  Procedures  or  Therapeutic  agents 

6.1  Isolation  and  Culture  of  Peripheral  Blood  Mononuclear  Cells  from  the  Patient 

The  child  will  be  admitted  to  the  Clinical  Center  of  the  National  Institutes  of  Health.  A 
phlebotomy  or  lymphopheresis  (performed  by  the  NIH  Apheresis  Unit  according  to  age- 
appropriate  procedures  following  the  previously  approved  Metabolism  Branch  Protocol  82-C- 
44)  will  be  used  to  obtain  lymphocytes.  7 ml  of  blood/Kg  will  be  sampled  per  leukaphoresis 
and  a maximum  of  7 ml/kg  will  be  obtained  by  phlebotomy  every  4 weeks.  Fresh  peripheral 
blood  mononuclear  cells  (MNC's)  will  be  separated  from  the  red  cells  and  neutrophils  by 
Ficoll-Hypaque  density  gradient  centrifugation.  The  MNC’s  will  then  be  washed,  counted  and 

cultured  at  approximately  1x10®  cells/well  in  24  well  tissue  culture  plates  in  AIM-V*  which 
consists  of  AIM-V  (GIBCO)  with  2 mM  glutamine,  50  U/ml  penicillin,  50  |ig/ml  streptomycin, 
2.5  pg/ml  Fungizone  and  25-1000  units/ml  of  IL-2  (Cetus).  At  the  initial  plating, 10  ng/ml 

OKT3  (Ortho)  monoclonal  antibody  will  be  added  to  each  well.  The  cells  will  be  cultured  at  37®C 
in  a humidified  incubator  with  5%  CO2.  The  conditions  of  culture  and  lymphocyte  stimulation 
may  be  modified  by  the  PI  during  the  course  of  this  protocol  to  take  advantage  of  improvements 
in  technique  or  media. 

6.2  Growth,  Transduction  and  Selection  of  ADA-Deficient  T-Lymphocytes 

Once  the  T-lymphocytes  have  begun  to  proliferate  (usually  24-96  hours  after  initiation  of  the 
culture),  1_ASN  vector-containing  supernatant  (containing  protamine  5-10  pg/ml  and  up  to 
1000  U/ml  IL2)  will  be  added  to  the  wells  after  aspirating  off  the  top  half  of  the  medium.  This 
will  be  repeated  1-2  times  daily  for  a period  of  up  to  7 days.  After  the  final  exposure  to 
retroviral  vector,  the  cells  will  be  fed  with  fresh  AIM-V*  and  cultured  another  2 to  7 days  to 
permit  the  cultures  to  return  to  exponential  growth.  In  part  1,  approximately  80%  of  the 
culture  will  then  be  infused  into  the  patient  and  the  remaining  cells  returned  to  culture  for 
continued  growth  and  selection  procedures,  and/or  analyzed  for  phenotype,  T cell  repertoire, 
and  percentage  of  cells  demonstrating  vector  integration.  Selected  cultures  will  be  periodically 
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analyzed  for  the  above  features  and  cryopreserved  for  future  patient  infusion. 

In  part  2.A.,  following  transduction  the  cells  will  be  allowed  to  regain  exponential  growth  and  ' 
then  will  be  placed  under  selection  with  0.15-1.0  mg/ml  G418  and/or  200-1200  |iM 
2’deoxyadenosine  for  1 to  14  days.  The  optimal  conditions  for  selection  will  have  to  be 
established  for  each  patient.  The  cells  will  be  selected  until  the  ADA  level  in  the  cultured  cells 
reaches  at  least  80%  of  the  level  of  ADA  in  normal  blood  MNC.  At  this  point,  approximately 
80%  will  be  infused  into  the  patient  and  the  remainder  will  be  returned  to  culture  and  expanded 
in  number  for  possible  future  use  in  part  2.B.  The  cells  will  then  be  subcultured  every  2-8 
days  as  needed  and  transferred  into  6 well  plates,  flasks,  gas  permeable  bags  and/or  a hollow 
fiber  culture  system  as  the  cells  expand  in  number  by  techniques  similar  to  those  used  in  the 
previously  approved  N2/TIL  protocol  86-C-183.  Again,  conditions  may  be  modified  by  the  PI 
to  take  advantage  of  technical  advances  or  to  optimize  results  for  an  individual  patient. 

In  part  2.B.  of  the  protocol,  the  ADA  gene-transduced,  selected  T cell  population  will  be  selected 
to  enrich  for  cells  expressing  the  introduced  genes  as  described  above  and  will  be  expanded  in 

number  so  that  as  many  as  3x10^/kg  are  available  for  infusion.  Mixtures  prepared  from 
cryopreserved  aliquots  of  earlier  cell  cultures  may  be  made  to  broaden  the  infused  repertoire 
should  the  cultures  appear  to  have  become  oligoclonal  based  on  the  pattern  of  TCRp  chain  gene 
rearrangements  in  the  cultured  populations. 

An  aliquot  of  the  cells  infused  into  the  patient  will  be  saved  and  we  will  subsequently  perform 
Southern  analysis  on  the  DNA  from  the  cultured  cells  after  digestion  with  a restriction 
endonuclease  which  does  not  cut  within  the  vector  sequence  to  determine  whether  the  gene- 
modified  cells  are  polyclonal  with  respect  to  retroviral  insertion.  We  will  also  probe  for  T cell 
receptor  p chain  gene  rearrangements  to  address  clonality  with  respect  to  T cell  specificity  as 
we  have  done  in  the  N2/T1L  protocol.  (69)  Cells  will  also  be  tested  for  their  responses  to  IL-2 
withdrawal  and  for  replication  competent  retrovirus  by  S+L-  with  3T3  amplification. 

6.3  Reinfusion  of  hADA  Transduced  T-Lymphocytes 

The  transduced  cells  will  be  harvested,  washed  and  resuspended  in  normal  saline.  The  final  cell 
preparation  will  be  filtered  through  a platelet  filter  and  transferred  into  a syringe  or 
transfusion  pack  for  infusion.  A test  dose  of  2-5%  of  the  total  volume  will  be  infused  by 
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peripheral  vein  followed  by  an  observation  period  of  5-10  minutes. 

The  initial  infusion  will  not  exceed  6x10^  cells/kg  body  weight.  Total  volume  of  infused  cells, 
will  not  exceed  10  ml/kg  of  body  weight  per  day  and  the  infusion  should  usually  be  completed 
within  120  minutes.  The  cell  suspension  will  be  mixed  gently  approximately  every  5 minutes 
during  the  infusion  while  the  child  is  being  monitored  for  acute  and  subacute  side  effects. 
Antipyretics,  antihistamines,  narcotics  and/or  anti-inflammatory  agents  will  be  administered 
based  on  the  experience  gained  in  the  N2/T1L  protocol  86-C-183  as  needed  to  control  symptoms 
associated  with  the  infusion.  Substantial  or  persistent  symptoms  or  signs  of  toxicity  may 
require  discontinuation  of  the  infusion  or  consideration  of  intraperitoneal  infusion  of  the  cells 
{see  section  7.1).  Once  the  optimal  conditions  for  infusion  have  been  identified,  all  subsequent 
infusions  will  be  based  upon  this  experience. 

6.4  Pharmaceutical  Information 

PEG-ADA.  Each  patient  on  this  protocol  will  be  concurrently  treated  with  PEG-ADA  unless 
there  is  clear  evidence  that  they  have  failed  treatment  with  this  agent.  PEG-ADA  (Adagen)  is 
commercially  available  and  is  supplied  as  a sterile  liquid  for  injection  manufactured  by  ENZON 
Inc.,  South  Plainfield,  N.J.  It  is  administered  as  an  intramuscular  injection  of  15-30  units/kg 
once  or  twice  weekly.  Each  patient  will  have  been  treated  with  this  drug  for  a minimum  of  9 
months  before  enrollment  on  this  protocol  and  will  thereafter  be  maintained  on  the  previously 
determined  optimum  dosing  schedule.  The  drug  is  supplied  in  a form  ready  for  injection.  There 
have  been  no  reported  toxicities  or  side-effects  associated  with  its  use  at  the  recommended 
dosages. 

7.0  Dose  of  Therapeutic  Modifications 

7.1  Part  1 : Infusion  of  hADA  Gene  Transduced,  Non-selected  Lymphocytes. 

In  part  1 of  this  protocol  we  plan  to  administer  the  corrected  T cells  as  soon  as  possible  after 
gene  introduction  in  culture.  This  is  designed  to  minimize  the  potential  for  clonal  overgrowth 
in  culture  and  therefore  the  development  of  a disproportionate  mix  of  immune  specificities  that 
might  be  significantly  different  from  those  present  in  the  fresh  blood  sample.  Experiments  in 
immunodeficient  mice  transplanted  with  human  cells  (including  gene  treated  ADA(-)SCID 
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cells)  have  shown  that  10-20  million  cells  contain  a broad  repertoire  of  immune  specificities 
(D.E.  Mosier,  personal  communication;  Bordignon,  see  letter). 

The  patients  will  receive  approximately  six  monthly  infusions  of  autologous  peripheral  blood 
lymphocytes  which  have  been  transduced  with  the  LASN  vector.  These  Infusions  will  be  given 
within  a few  days  of  gene  introduction  and  before  the  cell  population  has  had  the  opportunity  to 

proliferate  to  a significant  extent.  We  anticipate  that  from  1 to  100x10®  cells/kg  will  be 
given  with  each  infusion  beginning  with  the  cells  obtained  from  7 ml  blood/Kg.  This  initial  cell 
dose  is  about  1%  the  dose  of  cells  given  in  TIL  therapy.  A comprehensive  immunologic 
evaluation  will  be  performed  at  the  end  of  this  series  of  infusions.  (Section  8.2)  The 
occurrence  of  any  grade  3 or  4 toxicity  associated  with  the  cell  infusion  that  is  not  easily 
reversed  with  medication  will  be  a decision  point  in  the  protocol.  The  iv  route  of  cell  infusion 
will  cease  being  used.  The  ip  route  will  be  instituted  at  this  point. 

The  child  will  have  recently  voided  or  the  position  of  the  bladder  will  be  visualized  by 
ultrasound.  The  skin  of  the  abdominal  midline  will  be  prepared  and  draped  following  standard 
procedures  for  paracentesis.  After  administration  of  local  anesthesia,  an  18-22  gauge 
angiocath  will  be  carefully  inserted  into  the  peritoneum  at  or  adjacent  to  the  midline  below  the 
umbilicus.  (71)  After  the  cell  infusion  is  complete,  the  catheter  will  be  removed  and  the 
patient  observed  closely  for  at  least  1 hour. 

Adults  receiving  cellular  immunotherapy  with  TIL  for  the  treatment  of  malignant  melanoma 
have  been  routinely  given  infusions  of  2-4x10^  ^ cultured  T cells  (up  to  6x10^/kg)  and  1L2  in 
a single  day.  These  adults  have  experienced  symptoms  ranging  from  no  noticeable  effects  to 
various  symptoms  including  chills,  fever,  lethargy,  tachycardia,  bradycardia,  hypotension, 
shortness  of  breath,  nausea  and  vomiting.  In  most  of  these  cases  the  symptoms  are  moderated  by 
premedication  and  they  are  seldom  severe. 

Children  with  SCID  treated  by  bone  marrow  transplantation  have  been  given  up  to  1 0®  bone 
marrow  cells/kg  intravenously,  usually  without  complications.  Even  though  the  initial  cell 
infusions  during  parts  1 and  2 of  this  protocol  involve  small  numbers  of  cells  which  are 
unlikely  to  cause  untoward  effects,  these  infusions  will  be  carried  out  in  the  Pediatric-ICU  to 
permit  more  Intensive  monitoring  of  the  patient’s  response  to  the  infusion.  When  sufficient 
experience  has  been  gained  with  this  protocol,  the  PI  may  elect  to  perform  the  cell  infusions  on 
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the  regular  patient  care  unit. 


This  protocol  is  classified  as  research  involving  greater  than  miniinal  risk  but  presenting  the_ 
prospect  of  direct  benefit  to  the  individual  subject.  Discomforts  to  the  patient  may  include 
venipuncture  and/or  other  modes  of  vascular  access.  Local  anesthesia  and  sedation  may  be 
required  for  the  intraperitoneal  infusions.  The  patient  may  experience  chills,  fever, 
tachycardia,  nausea  and  vomiting,  and/or  shortness  of  breath  during  the  cell  infusion.  Potential 
risks  include  cardiac  arrhythmias,  vascular  thrombosis,  pulmonary  embolus,  inadvertent 
infusion  of  contaminated  cultures  or  mislabeled  cells.  Intraperitoneal  infusions  could  produce 
bowel  perforation  and  subsequent  serious  peritoneal  infection.  Potential  risks  with  the  gene 
insertion  portion  of  the  proposal  include  the  inadvertent  contamination  of  the  retrovirus 
preparation  with  replication  competent  murine  retrovirus  generated  by  a recombination  event 
occurring  in  the  vector  virus  packaging  ceil  line.  During  retroviral-mediated  gene  transfer 
the  cultured  T cells  could  also  undergo  an  insertional  event  causing  the  malignant 
transformation  of  the  cell  (see  section  1.5.5).  The  cultured  T cell  population  could 
theoretically  contain  cell  sub-populations  with  potential  undesirable  consequences  for  the 
patient  such  as  autoreactive  cells.  Cancer  patients  treated  with  IL2  infusions  alone  or  with  IL2 

plus  2-4x10^  ^ cultured  expanded  autologous  T cells  have  experienced  transient  symptoms 
which  may  reflect  immune  phenomena  such  as  joint  aches  (not  arthritis)  and  skin  rashes.  Less 
than  1/3  of  patients  have  experienced  any  symptoms  and  each  has  been  associated  with  IL2 
treatment  alone  at  a similar  frequency  so  that  the  potential  contribution  by  the  T cell  infusions 
is  unclear. 

The  NeoR  gene  encodes  for  an  enzyme  (NPT-II)  which  inactivates  the  antibiotics  Neomycin  and 
Amikacin.  NPT-ll  does  not  inactivate  other  aminoglycoside  antibiotics  (such  as  Gentamicin  and 
Tobramycin)  and  many  other  suitable  alternatives  for  gram  negative  infections  are  available 
for  clinical  use.  We  have  observed  no  untoward  effects  of  expression  of  the  NeoR  gene  in  T cells 
either  in  vitro  or  in  mice,  monkeys,  or  humans  who  have  received  T cells  expressing  this 
enzyme. 

Adverse  drug  reactions  (ADRs)  to  the  IND  Drug  will  be  reported  promptly  to  the  Investigational 
Drug  Branch  (IDB),  phone  (301)  496-7957.  ADR  reports  are  required  even  if  there  is  only 
a suspicion  of  a drug  effect.  Previously  unknown  Grade  1 ,2  and  3 reactions  will  be  reported  to 
the  NCI  in  writing  using  the  “NCI  Adverse  Reactions  Form  for  Investigational  Agents"  within  10 
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working  days.  Grade  4 (life-threatening)  reactions  and  patient  deaths  while  on  treatment  will 
be  reported  to  the  NCI  by  phone  within  24  hours.  A written  report  will  follow  within  10 
working  days. 

Written  reports  will  be  sent  to: 

Investigational  Drug  Branch 
Cancer  Therapy  Evaluation  Program 
P.O.Box  30012 
Bethesda,  MD  20824 

The  end-point  for  part  1 will  occur  when  the  patient  has  received  approximately  6 infusions  of 
transduced,  non-selected  cells.  A thorough  immunologic  evaluation  will  be  performed  at  this 
time.  All  patients  will  progress  to  part  2.A.  of  the  protocol.  Part  1 will  require  approximately 
6 patient  admissions  to  the  Clinical  Center  and  will  last  from  6-9  months.  Part  1 may  result 
in  significant  benefit  to  the  patient  from  a measurable  improvement  in  immune  function  or 
clinical  status.  We  will  also  be  able  to  evaluate  the  survival  in  the  patient’s  blood  of  the 
infused  ADA  gene-modified  T cells  and  to  determine  whether  autologous  T cell  infusions  may 
have  a selective  growth  advantage  in  vivo. 

7.2  Part  2;  Infusion  of  Transduced  Cells  Selected  for  Expression  of  ADA. 

Part  2.A.  of  this  study  will  involve  approximately  six  monthly  infusions  of  transduced 
lymphocytes  selected  for  expression  of  the  introduced  genes.  The  procedure  and  possible 
complications  of  this  part  are  identical  to  those  in  part  1.  Again,  cells  will  be  infused  as 
quickly  as  selection  provides  a transduced  lymphocyte  population  with  a normal  blood  level  of 
ADA.  Serial  sampling  of  the  patient’s  blood  to  insert  the  ADA  gene  should  permit  genetic 
correction  of  a broad  selection  of  the  patient’s  T cell  repertoire  since  presumably  different 
immune  specificities  will  be  present  in  different  proportions  at  the  different  time  points. 

In  part  2.B.,  the  dose  of  infused  gene-transduced  selected  lymphocytes  will  be  escalated  at 
approximately  monthly  intervals  in  half  log  increments  from  10® /kg  to  reach  a target  level  of 

1-3  xlO^/kg.  The  patients  will  then  receive  approximately  6 monthly  infusions  of  selected 
cells  at  this  cell  concentration. 
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The  potential  discomforts  and  risks  in  part  2 are  the  same  as  those  in  part  1.  Repeated  blood 
sampling  and  gene  insertion  could  result  in  the  repeated  exposure  of  a single -lymphocyte  to 
additional  gene  insertion  events.  Part  2.B.  will  end  after  the  patient  has  received 
approximately  6 infusions  of  autologous  T cells  at  a dose/infusion  calculated  to  be  roughly 
equivalent  to  the  weekly  dose  of  PEG-ADA  (15  U/kg).  Four  weeks  after  the  last  infusion,  a 
thorough  immunologic  evaluation  will  be  performed  as  will  an  estimate  of  the  persistence  of  the 
gene-modified  cells  in  the  patient’s  blood.  If  no  evidence  of  immunologic  benefit  from  parts  1 
and  2 are  shown  and  if  less  that  1%  of  the  blood  lymphocytes  represent  persisting  infused  cells, 
the  intravenous  infusions  of  the  patient  will  cease.  The  patient  will  then  be  treated  with  a 
modified  protocol  using  intraperitoneal  cell  injections  for  approximately  6 infusions  at  a cell 

dose  of  2-5x1 0®/kg.  With  clear  evidence  of  immunologic  benefit,  periodic  Infusions  of  ADA 
gene-modified  autologous  T cells  will  be  continued  indefinitely.  The  benefits  of  part  2 could 
include  significant  immunologic  improvement  for  the  patient.  We  should  also  learn  important 
information  concerning  the  effects  of  repeated  infusions  (as  opposed  to  single  infusions)  of 
substantial  numbers  of  autologous  ADA-corrected  T cells  on  the  survival  of  those  T cells  in 
vivo.  Part  2 should  last  from  12  to  18  months  and  will  require  about  12  patient  visits  to  the 
Clinical  Center. 

If  this  gene  correction  protocol  does  not  prove  to  be  superior  to  PEG-ADA  alone,  the  protocol 
will  be  retired.  If  this  treatment  protocol  proves  to  be  superior  to  PEG-ADA  alone,  we  will 
continue  to  indefinitely  offer  periodic  infusions  of  ADA  gene-modified  T cells  along  with  PEG- 
ADA  treatment. 

The  NIH  will  provide  the  PEG-ADA  and  any  IVIG  required  during  the  period  of  participation  in 
this  study  and  will  continue  to  provide  these  drugs  after  completion  of  the  protocol  in  order  to 
maintain  close  follow-up  of  each  patient  indefinitely.  If  the  therapy  proves  to  be  beneficial,  we 
will  continue  to  offer  infusions  of  ADA  gene-modified  lymphocytes  indefinitely. 


8.0  Study  Parameters 

8.1  Evaluations  Following  Each  Cell  Infusion 

Eighteen  to  72  hours  after  completion  of  each  treatment  blood  will  be  obtained  for; 
a.  CBC,  differential,  platelets 
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b.  Chemistry  panel 

c.  T and  B cell  phenotype  (as  in  4.2.c) 

d.  Lymphocyte  proliferative  responses  (as  in  4.2.d) 

e.  Cellular  ADA  concentration 

f.  Analysis  for  vector  DNA,  such  as  by  semiquantitative  PCR  or  Southern  analysis. 

g.  Bank  serum  for  future  analysis  of  Ig  levels,  antibody  titers,  etc. 


8.2  Evaluations  at  the  End  of  Part  1 , Part  2.A.  and  Part  2.B. 

a.  The  tests  listed  under  8.1  above 

b.  Skin  test  panel  for  DTH 

c.  Immunoglobulin  levels  and  isohemagglutinin  titers 

d.  Functional  evaluation  of  B cell  responsiveness  and  helper  and  suppressor  T cell  activity. 

e.  Evaluations  of  NK,  LAK,  CML  and  anti-viral  cytotoxic  activity  in  PBL,  as  available. 

f.  Immunization  of  the  patient  with  an  antigen  such  as  Tetanus  toxoid.  Diphtheria  toxoid, 
KLH,  pneumovax,  H.  Influenza  polysaccharide.  Brucella  abortus,  0X174,  VEE  or  RVF; 
obtain  weekly  blood  samples  x4  for  antibody  titers 

g.  PCR  of  blood  lymphocytes  for  retroviral  envelope 

h.  Western  blot  analysis  of  serum  for  antibody  to  retroviral  antigens 

8.3  Additional  laboratory  analyses  during  the  course  of  treatment. 

a.  Between  the  third  and  fourth  ceil  infusions  of  each  Part,  the  patients  will  be  immunized 
with  a non-viable  vaccine  antigen  to  prime  the  peripheral  lymphocyte  pool  obtained  at 
the  next  phlebotomy  to  this  new  antigen.  Following  infusion  of  ADA  gene-modified 
lymphocytes  obtained  after  this  immunization,  we  will  carefully  monitor  the  peripheral 
lymphocytes  for  antigen  specific  reactivity  to  this  antigen  including  analysis  of  antigen 
induced  proliferation,  cytokine  production,  cytotoxicity,  and  antibody  production  as 
available. 

b.  Studies  of  lymphocyte  functional  capacity  including  attempts  to  isolate  alloantigen  and 
neoantigen  reactive  clones  and  DTH  to  the  neoantigen  if  available. 

8.4  Yearly  follow-up  laboratory  evaluation. 
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a.  CBC  with  Differential  count 

b.  Immunologic  evaluation  to  include: 

a)  Serum  immunoglobulins 

b)  DTH  skin  test  panel 

c)  Isohemagglutinin  titer 

c.  PCR  on  mononuclear  cell  DNA  for  vector  sequences 

d.  Western  analysis  of  serum  for  antibody  to  retroviral  antigens 

e.  If  at  any  time  a malignancy  develops,  involved  tissue  to  be  analyzed  for  vector  DNA 

It  is  understood  that  the  performance  of  an  individual  study  or  test  as  specified  in  this 
protocol  is  subject  to  factors  such  as  patient  compliance,  scheduling  difficulties,  equipment 
malfunction,  or  the  clinical  judgnient  of  the  principal  investigator  or  patient  care  physician, 
and  that  a test  therefore  may  not  be  done  in  an  individual  instance  with  no  violation  of  the 
protocol.  However,  any  systematic  modification  of  the  original  protocol  in  this  regard,  whether 
related  to  patient  safety  or  not,  will  be  submitted  to  the  IRB  for  approval. 


9.0  Off-Study  Criteria 

The  development  of  any  grade  3 or  4 toxicity  that  is  not  easily  correctable.  The  toxicity  sheet 
for  this  study  (similar  to  the  one  used  in  the  approved  protocol  86-C-183  except  for 
age/weight  appropriate  pediatric  modifications)  is  included  in  the  Appendix-Common 
Toxicity  Criteria.  This  protocol  will  be  terminated  if  two  (2)  treatment  related  deaths 
occur. 


10.0  Evaluation  of  Results 

10.1  Criteria  for  Response 

Laboratory  or  clinical  evidence  of  improved  immune  function  such  as  development  of  more  than 
one  new  positive  delayed  type  hypersensitivity  skin  test  to  environmental  antigens  or 
immunogens,  the  development  of  antigen  specific  proliferative  responses  in  vitro  to  antigens 
were  no  responsiveness  existed  prior  to  therapy,  the  production  of  specific  antibodies  to 
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antigenic  challenge  when  the  patient  was  previously  unresponsive,  the  development  of  normal 
lymphocyte  counts  in  a previously  lymphopenic  patient,  or  the  resolution  of  a chronic  infection 
not  being  treated  with  specific  antimicrobial  therapy. 


10.2  Duration  of  the  Study 

Part  1 of  this  protocol  is  expected  to  last  6-9  months.  Part  2.A.  is  expected  to  require  an 
additional  6-9  months.  The  duration  of  part  2.B.  is  dependent  on  the  response  of  the  individual 
patient  but  should  last  at  least  6 months.  Children  who  have  demonstrated  clear  evidence  of 
immunologic  improvement  will  be  maintained  on  periodic  ADA  gene-modified  lymphocyte 
infusions  indefinitely. 


11.0  Schema 
Part  1. 

Leukapheresis  or  phlebotomy  to  obtain  peripheral  blood  lymphocytes. 

Induce  lymphocyte  proliferation  in  culture  with  anti-CD3  and  IL2 
i 

Transduce  proliferating  lymphocytes  with  LASN  vector 
>1 

Resuspend  lymphocytes  in  fresh  medium  and  grow  for  2 to  7 days 
i 

Infuse  approximately  80%  of  culture  into  patient.  Analyze  aliquot  of 

the  remaining  cells  as  well  as  establish  culture  under  selection  for  gene 
expression.  Analyze  and  cryopreserve  selected  cells. 

Repeat  procedure  monthly  for  approximately  6 treatments 
i 

Comprehensive  immunologic  evaluation 
Part  2.A.  i 

Repeat  above  procedure  with  infusions  of  selected  cells.  The  selected  cells  can  be 
prepared  from  fresh  blood  samples  or  previously  characterized  cryopreserved 
cells  can  be  given, 
i 

Repeat  infusions  of  selected  cells  for  approximately  6 treatments 
Comprehensive  immunologic  evaluation 
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Part  2.B.  >l 

Repeat  above  procedure  for  the  growth  and  characterization  of  transduced/selected 
>l  lymphocytes. 

Infuse  10®  transduced  and  selected  cells/kg. 

i approx.  4 weeks 

Infuse  3x10®/kg. 

i approx.  4 weeks 

Infuse  1x10®/kg. 

i approx.  4 weeks 

Infuse  2-3x1 0®/kg. 

Repeat  infusions  at  this  level  for  up  to  6 treatments  at  monthly  intervals. 

>1 

Comprehensive  immune  evaluation, 
i 

Continue  periodic  infusions  if  patient  response  is  positive  or  begin  course  of  6 
approximately  monthly  ip  infusions  of  2-5x10®  transduced/selected  cells/kg. 

Repeat  comprehensive  immune  evaluation 
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13.0  Appendix 

Appendix  13.1 

Figure  1 . Purine  catabolic  pathway  demonstrating  site  of  action  of  ADA. 

Figure  2.  The  effect  of  ADA  gene  insertion  on  the  inhibitory  effect  of  2’deoxyadenosine  on 
the  proliferation  of  normal  and  ADA(-)SC1D  T cells  [TJF-2  cells]  in  vitro. 

Figure  3.  ADA  concentration  in  TJF-2  clones  prepared  immediately  after  transduction  with 
the  SAX  vector. 

Appendix  LASN. 

Specific  data  regarding  characterization  of  the  LASN  retroviral  vector. 

Appendix  13.2 

Figures  1-6.  Characteristics  of  ADA(-)  T cells  transduced  with  the  LASN  vector. 

Appendix  13.3 

Figure  1 . Sperm  whale  myoglobin  specific  antibody  responses  of  nude  mice  treated 
with  human  ADA  gene-transduced  murine  T cells  which  had  been  maintained  in 
culture  for  several  months. 
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Figure  2.  Current  status  of  studies  of  Rhesus  monkeys  infused  with  autologous  T 
lymphocytes  which  have  been  transduced  with  the  NeoR  and/or  hADA  genes  using 
retroviral  vectors. 

Letter:  from  Dr.  Claudio  Bordignon. 

Appendix  N2/T1L.  Flowsheets  and  Certificates  of  Analysis  used  in  the  NZTIL  protocol  as  an 
illustration  of  the  kind  of  record  keeping  and  variety  of  testing  to  be  performed  on 
this  protocol. 

Common  Toxicity  Criteria.  Cancer  clinical  trials  common  toxicity  criteria  for  pediatric 
patients. 

Informed  Consent  Documents. 
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INTRODUCTION 

We  invite  you  (or  your  child)  to  take  part  in  a research  study  at  the  National  Institutes  of  Health.  It  is  important  that  yoi 
read  and  understand  several  general  principles  that  apply  to  all  who  take  part  in  our  studies:  (a)  taking  part  in  the  studv 
is  entirely  voluntary;  (b)  personal  benefit  may  not  result  from  taking  part  in  the  study,  but  knowledge  may  be  gained  tha 
will  benefit  others;  (c)  you  may  withdraw  from  the  study  at  any  time  without  penalty  or  loss  of  any  benefits  to  which  yoi 
are  otherwise  entitled.  The  nature  of  the  study,  the  risks,  inconveniences,  discomforts,  and  other  pertinent  informatior 
about. the  study  are  discussed  below.  You  are  urged  to  discuss  any  questions  you  have  about  this  study  with  the  staf 
members  who  explain  it  to  you. 


What  is  ADA  Deficiency 

Your  child  has  a disease  called  Severe  Combined  Immunodeficiency  (SCID),  which  has  caused  your  child 
to  have  an  increased  number  of  infections.  The  specific  cause  of  SCID  in  your  child  is  a defect  in  a gene 
called  adenosine  deaminase  (ADA).  This  defect  stops  production  of  a key  enzyme  (a  protein)  necessary 
for  normal  immunologic  functioning.  A gene  is  the  part  of  a chromosome  (hereditary  material)  that 
contains  the  information  a cell  needs  to  make  proteins.  The  ADA  gene  produces  a protein  that  is  required 
for  normal  growth,  maturation,  and  functioning  of  T-lymphocytes.  T-lymphocytes  are  a type  of  white 
blood  cell  necessary  for  the  body  to  eliminate  many  types  of  infections.  Because  of  the  defective  ADA 
gene,  the  number  and  function  of  T-lymphocytes  is  low  and  the  children  have  many  infections.  The 
current  treatments  for  ADA  deficiency,  discussed  below,  are  bone  marrow  transplantation  or  periodic 
injections  of  PEG-ADA  enzyme. 

Current  Treatments  for  ADA  Deficiency 

Bone  marrow  transplantation  can  cure  ADA  deficiency.  Matched  sibling  donor  marrow  transplants 
reverse  ADA  deficiency  in  most  cases  without  the  need  for  chemotherapy  or  radiation.  Most  children, 
like  your  child,  have  no  matched  donor.  There  are  two  primary  treatments  for  children  without  matched 
donors:  (1)  a partially-matched  bone  marrow  transplant  or  (2)  PEG-ADA  therapy.  Partially-matched 
transplants  frequently  require  chemotherapy  to  allow  the  transplant  to  be  successful.  For  some 
patients  with  no  matched  donor,  the  risks  associated  with  chemotherapy  are  considered  to  be  too  great. 
As  an  alternative  treatment,  you  and  your  child’s  physician  decided  to  place  your  child  on  PEG-ADA 
treatment. 
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The  injection  of  PEG-ADA  (polyethylene  glycol  chemically  attached  to  bovine  ADA),  provides  a 
treatment  in  which  ADA  enzyme  reaches  normal  levels  In  the  blood  stream.  Weekly  intramuscular 
Injections  of  PEG-ADA  have  improved  growth,  increased  the  number  of  T-lymphocytes  and  decreased 
the  severity  of  infections  in  some  patients.  However,  PEG-ADA  therapy  has  not  fully  restored  the 
immune  system  in  most  patients.  -Many  patients  have  continued  to  have  low  numbers  of  lymphocytes  in 
their  blood  and/or  have  an  increased  number  of  infections  requiring  antibiotics  and/or  hospitalization. 

What  is  Gene  Therapy? 

We  have  investigated  the  possibility  of  carrying  out  a new  experimental  treatment  called  gene  therapy 
to  improve  upon  the  partial  immunologic  restoration  seen  with  PEG-ADA  treatment.  The  technique 
involves  taking  blood  from  your  child’s  vein  and  separating  out  T-lymphocytes  in  the  laboratory.  A 
normal  ADA  gene  is  inserted  into  the  T-lymphocytes  using  a process  called  retroviral-mediated  gene 
transfer.  The  cells  with  a normal  ADA  gene  would  then  be  transfused  back  into  the  child's  vein.  We  then 
will  study  your  child's  Immune  system  to  determine  if  its  functioning  has  improved.  We  expect  that  the 
infusion  of  these  ADA-corrected  cells  may  result  in  a boost  to  your  child’s  immunity.  We  will 
determine  this  by  testing  the  immune  functioning  of  T-lymphocytes  in  the  blood,  the  development  of 
new  positive  responses  to  skin  testing  and  new  abilities  to  make  specific  antibodies  following 
vaccination.  Real  improvements  in  these  responses  may  then  result  in  less  frequent  infections  and  a 
diminished  risk  of  developing  a malignancy. 

The  process  involved  in  introducing  the  ADA  gene  is  accomplished  by  first  inserting  the  normal  ADA 
gene  into  a vector  (an  organism  that  carries  material  from  one  cell  to  another).  This  vector  is 
prepared  from  a disabled  mouse  retrovirus.  The  vector  is  mixed  with  the  patient’s  cells  in  the 
laboratory.  The  vector  enters  the  cells  and  inserts  the  normal  ADA  gene  into  the  cells’  genetic  material 
(chromosomes).  Once  inserted,  the  new  ADA  gene  will  survive  as  long  as  the  cell  survives. 

Experiments  in  our  laboratory  have  shown  that  T-lymphocytes  can  be  grown  from  the  blood  of  children 
who  are  being  treated  with  PEG-ADA.  These  ADA  defective  cells  can  then  be  treated  with  the  gene 
transfer  technique  to  become  ADA-normal  T-lymphocytes.  The  ADA-normal  T-lymphocytes  behave 
like  normal  cells  and  grow  for  longer  periods  of  time  in  tests  performed  in  the  laboratory.  T- 
lymphocytes  from  children  receiving  PEG-ADA  have  been  injected  into  mice  (ADA  normal)  that  have  no 
functioning  immune  system.  The  human  ADA  defective  cells  survived  and  functioned  in  the  mice  only  if 
they  had  been  gene-corrected  using  retroviral-mediated  gene  transfer  of  the  ADA  gene.  These  findings 
suggest  that  the  addition  of  a normal  ADA  gene  may  provide  increased  immune  functioning  in  addition  to 
the  benefit  obtained  from  PEG-ADA  therapy. 
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This  Gene  Therapy  Experimental  Study 

Participation  in  this  study  will  involve  a committment  for  monthly  treatments  over  a period  of  up  to  2 
years.  His/her  present  treatment  with  PEG-ADA  will  be  continued  unchanged  during  this  time. 

Initially,  each  gene  therapy  treatment  will  be  performed  at  the  Clinical  Center  at  the  NIH.  Once  we 
better  understand  how  your  child  responds  to  these  treatments,  we  hope  to  be  ^ble  to  arrange  for  your 
child’s  physician  to  administer  the  infusions  closer  to  your  home.  Initially  each  treatment  will  require 
a 2-3  day  admission  to  the  Clinical  Center.  Again,  with  the  experience  gained  With  the  first  infusions 
we  hope  to  be  able  to  carry  out  this  treatment  almost  entirely  on  an  outpatient  basis.  In  order  to 
evaluate  the  effectiveness  of  the  ADA-corrected  cells  on  improving  your  child’s  immune  functioning,  we 
will  need  to  obtain  blood  from  a vein  approximately  one  to  two  times  each  month.  .We  also  plan  to 
vaccinate  your  child  and  perform  skin  testing  once  or  twice  each  year  to  further  evaluate  your  childs 
immune  system.  If  the  immunologic  testing  reveals  improvement,  we  will  offer  to  continue  the 
infusions  indefinitely.  The  time  between  the  infusions  will  be  lengthened  if  there  is  no  decrease  in  your 
child’s  immune  functioning  with  less  frequent  T-cell  infusions.  We  hope  that  all  patients  who 
participate  in  this  study  will  be  willing  to  be  followed  for  the  rest  of  their  lives  to  permit  us  to 
evaluate  the  long  term  effects  of  ADA  gene  transfer. 

\ 

If  you  decide  to  participate  in  this  study,  blood  will  be  drawn  from  your  child  approximately  every  4 
weeks.  Through  a procedure  called  lymphapheresis  the  white  blood  cells  are  separated  from  the  red 
blood  cells  so  that  the  red  blood  cells  can  be  given  back  to  your  child  through  a vein  the  same  day  to 
minimize  the  amount  of  blood  lost.  Permission  to  do  the  apheresis  requires  that  you  sign  an  additional 
consent  form.  The  maximum  amount  of  blood  drawn  in  this  procedure  to  be  used  to  grow  T-lymphocytes 
will  be  7 cc/kg  of  body  weight/lymphaphoresis.  T-lymphocytes  will  be  grown  from  the  blood  white 
cells  in  the  laboratory  using  interleukin-2  (IL-2).  The  cells  may  also  be  treated  with  2 other 
experimental  drugs  to  enrich  for  ADA-corrected  cells.  The  2 drugs  and  the  IL-2  will  be  washed  away 
prior  to  the  infusion  of  the  cells  into  your  child.  A normal  human  ADA  gene  will  be  transferred  into  the 
cells  using  retroviral-mediated  gene  transfer.  The  ADA-corrected  cells  will  be  grown  in  the 
laboratory  until  sufficient  numbers  of  cells  have  grown  and  then  the  ADA-corrected  cells  will  be 
infused  intravenously  into  your  child.  We  will  then  obtain  blood  samples  to  monitor  the  survival  of  the 
ADA-corrected  cells  and  the  effects  of  the  ADA-corrected  cells  on  your  child’s  immune  system.  The 
number  and  amount  of  blood  tests  will  depend  upon  the  age,  weight  and  health  of  your  child.  We  do  not 
expect  blood  drawing  to  be  greater  than  2 times  each  month  after  the  initial  two  months  of  treatment 
have  passed. 

This  study  is  divided  into  2 parts.  In  part  I,  we  will  remove  blood  monthly  and  reinfuse  cells  monthly. 
The  initial  monthly  infusions  will  consist  of  small  numbers  of  ADA-corrected  cells  to  minimize  the 
possibility  of  developing  side  effects.  Initially,  the  infusion  of  cells  may  be  carried  out  in  the  pediatric 
intensive  care  unit  at  NIH  to  allow  optimal  monitoring  of  your  child  during  the  cell  infusion.  Each 
infusion  will  last  from  10  minutes  to  2 hours.  Potential  side  effects  might  include  chills,  fever,  nausea 
and/or  body  aches.  Patients  will  occasionally  develop  temporary  joint  aches  and  a skin  rash  following 
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the  infusion  of  their  own  T-lymphocytes.  If  your  child  develops  any  side  effects,  he/she  will  be  treated 
with  medications  to  control  these  symptoms.  The  medications  commonly  used  include:  aspirin,  Tylenol, 
antihistamines  (such  as  Benadryl)  or  other  pain  relievers.  If  the  symptoms  persist  or  worsen  despite 
medication,  the  infusion  will  be  slowed  or  stopped  until  the  symptoms  have  stopped.  Part  1 will  last 
approximately  6 months,  or  6 infusions. 

In  part  2,  we  will  treat  the  gene-corrected  T-lymphocytes  in  the  laboratory  to  increase  the  amount  of 
ADA  they  contain  and  repeat  the  monthly  infusions  as  in  part  1 . After  6 treatments  with  these  high  ADA 
producing  cells,  we  will  increase  the  number  of  cells  to  be  given  monthly  to  see  if  providing  more 
ADA-corrected  cells  will  be  a more  effective  treatment  for  your  child.  The  infusion  will  remain  at 
approximately  monthly  intervals  but  the  timing  of  infusions  may  vary  depending  upon  the  number  of 
cells  available.  Infusions  of  ADA-corrected  T-lymphocytes  in  part  2 will  continue  indefinitely  as  long 
as  there  is  evidence  of  improved  immunologic  functioning.  The  interval  between  infusions  may  be 
lengthened  depending  on  how  your  child  responds  to  the  treatment. 

During  part  1 and  2,  your  child  will  be  vaccinated  with  several  different  vaccines  including  tetanus, 
diphtheria,  H.  Influenzae  B,  and  S.  pneumonae  to  allow  us  to  assess  the  effects  of  the  ADA-corrected  T- 
lymphocytes  on  your  child’s  Immune  functioning.  The  most  common  side  effects  related  to  these 
vaccines  are  tenderness  and  swelling  around  the  site  of  the  injection.  These  symptoms  are  usually  brief 
and  easily  controlled  with  Tyienol  and  ice  applied  locally. 

Your  child  will  be  evaluated  for  HIV  infection  (the  cause  of  AIDS).  Permission  to  do  this  testing  requires 
your  signing  of  an  additional  informed  consent  form.  If  found  to  be  HIV  positive,  you  will  be  told  and 
your  child  will  not  be  eligible  for  this  study. 

Safety  Issues 

The  procedure  carries  several  possible  risks.  Even  though  the  vector  used  to  transfer  the  ADA  gene  into 
the  cells  cannot  grow  and  is  considered  harmless  to  humans,  it  is  possible  that  events  could  occur 
within  the  cell  that  would  permit  the  vector  to  grow  and/or  make  the  cells  cancerous.  In  experiments 
with  many  mice  and  monkeys,  we  have  seen  no  evidence  of  an  altered  vector  or  the  development  of 
cancerous  cells  after  following  the  animals  closely  for  more  than  four  years  since  treatment.  We  began 
experiments  in  human  patients  in  May,  1989,  using  a similar  but  not  identical  vector  to  insert  a gene 
called  NeoR  into  T-lymphocytes.  NeoR  is  a bacterial  g'^ne  that  was  used  as  a cell  marker  in  these  adult 
patients  with  cancer.  To  date  we  have  seen  no  side  effects  of  any  kind  caused  by  the  retroviral-mediated 
transfer  of  the  gene  in  any  of  these  patients. 


You  should  know  that  the  vector  we  will  insert  into  your  child’s  cells  also  contains  the  bacterial  gene 
NeoR.  The  NeoR  gene  produces  a protein  that  can  inactivate  certain  antibiotics.  These  antibiotics  are 
not  commonly  used  to  treat  infections  in  people  with  ADA  deficiency.  There  are  many  other  antibiotics 
available  that  will  not  be  inactivated  by  this  protein  and  would  be  effective  if  your  child  develops  a 
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bacterial  infection. 

We  must  emphasize  that  the  technique  of  retroviral-mediated  gene  transfer  has  not  been  used 
extensively  in  humans  and  has  never  been  used  in  children  or  teenagers.  The  procedure  may  have 
unknown  risks  for  patients  with  ADA  deficiency.  Because  this  will  be  the  first  gene  therapy  experiment 
in  humans,  it  is  possible  that  despite  all  of  our  efforts,  other  unforeseen,  perhaps  serious,  problems 
may  occur. 

Your  Obligation  to  the  Study 

Your  participation  in  this  study  is  voluntary.  Once  your  child  has  received  an  infusion  of  the  ADA- 
corrected  cells,  we  urge  that  your  child  continue  to  be  followed  throughout  the  rest  of  his/her  life.  This 
would  involve  at  least  one  blood  sample  each  year  to  monitor  the  long  term  effects  of  the  gene- 
containing  cells.  If  you  choose  to  withdraw,  you  will  not  be  penalizing  your  child’s  care  and  there  will 
be  no  loss  of  benefits.  If  your  child  develops  a study  related  injury,  appropriate  medical  treatment 
will  be  provided  by  the  National  Institutes  of  Health  (NIH).  If  a medical  emergency  related  to  the  study 
develops  following  discharge  from  the  Clinical  Center,  emergency  treatment  will  be  provided  here  if 
your  child  is  in  the  immediate  area  of  the  NIH.  For  patients’  rights  questions,  contact  Ms.  Betty 
Schwering  at  (301)-496-2626.  A copy  of  this  consent  form  will  be  given  to  you. 

There  will  be  no  cost  to  you  for  any  of  the  evaluations  or  treatments  your  child  receives  at  NIH.  All 
round  trip  travel  costs  for  you  and  your  child  to  participate  in  this  protocol  will  be  arranged  and  paid 
for  by  NIH. 

Every  effort  will  be  made  to  ensure  the  confidentiality  of  your  child’s  medical  record.  The  NIH  ADA  gene 
therapy  research  team,  and  qualified  representatives  of  the  FDA  and  NCI  are  the  only  authorized 
personnel  with  access  to  your  child’s  medical  record.  This  clinical  procedure  has  attracted  a great  deal 
of  attention  from  the  lay  media.  We  will  make  every  effort  to  protect  the  privacy  of  your  and  your 
family.  However,  because  of  this  media  interest  there  is  a greater  risk  than  usual  that  information 
concerning  you  and  your  treatment  will  appear  publicly  without  your  consent. 


Research  Questions 

For  research  related  questions  or  in  the  event  of  an  injury,  you  should  contact  Dr.  R.  Michael  Blaese  or 
Dr.  Kenneth  W.  Culver  at  (301  )-496-5396  or  (301)-496-4703. 


PATIENT  IDENTIFICATION 

CONTINUATION  SHEET  for  either: 

NIH-251A-1  (1CW4) 

NIH-2514-2  (1(>64) 

P.A  : 09-25-0099 
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MEDICAL  RECORD 


CONSENT  TO  PARTICIPATE  IN  A CLINICAL  RESEARCH  STUDY 
• Ac'jit  ^atient  or  • Parent,  for  Minor  Patient 


STUDY  NUMBER: 


OTHER  PERTINENT  INFORMATION 


H 

paces 


continuation 
cage  (o  of 


1 . Confidentiality.  When  results  of  a study  such  as  this  are  reported  in  medical  journals  or  at  meetings,  the  identification  l! 

of  those  taking  part  is  withheld.  Medical  records  of  Clinical  Center  patients  are  maintained  according  to  current  legal  | 
requirements,  and  are  made  available  for  review,  as  required  by  the  Food  and  Drug  Administration  or  other  authorized  ! 
users,  only  under  the  guidelines  established  by  the  Federal  Privacy  Act.  j 

2.  Policy  Regarding  Research-Related  Injuries.  The  Clinical  Center  will  provide  short-term  medical  care  for  any  physical  ! 
injury  resulting  from  your  participation  in  research  here.  Neither  the  Clinical  Center  nor  the  Federal  government  will  | 
provide  long-term  medical  care  or  financial  compensation  for  suoh  injuries,  except  as  may  be  provided  through  whatever  j 
remedies  are  normally  available  under  law. 

3.  Payments.  If  you  are  a patient,  you  are  not  paid  for  taking  part  in  NIH  studies.  Exceptions  for  volunteers  will  be 
guided  by  Clinical  Center  policies. 

4.  Problems  or  Questions.  Should  any  problem  or  question  arise  with  regard  to  this  study,  with  regard  to  your  rights 

as  a participant  in  clinical  research,  or  with  regard  to  any  research-related  injury,  you  should  contact  the  principal 
investigator.  R.  Michael  Rlnpsp,  M.n. or  these  other  staff  members  also  involved  in  this  study; 

Kenneth  W.  Culver.  M.D.  ;•  ■ ; ; 

Building , Room  Telephone:  (301)  496-5396 

National  Institutes  of  Health 
Bethesda,  Maryland  20205 


5.  Consent  Document.  It  is  suggested  that  you  retain  a copy  of  this  document  for  your  later  reference  and  personal 
records. 


COMPLETE  APPROPRIATE  ITEM  BELOW,  A or  B: 


A.  Adult  Patient’s  Consent. 

I have  read  the  explanation  about  this  study  and 
have  been  given  the  opportunity  to  discuss  it  and 
to  ask  questions.  I hereby  consent  to  take  part  in 
this  study. 


Signature  of  Aouit  Patient  & Date  Signed 


Signature  of  Investigator  & Date  Signed 


PATIENT  IDENTIFICATION 
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B.  Parent’s  Permission  for  Minor  Patient. 

I have  read  the  explanation  about  this  study  anc 
have  been  given  the  opportunity  to  discuss  it  and 
to  ask  questions.  I hereby  give  permission  for  m> 
child  to  take  part  in  this  study. 

(Attach  NIH  2514-2,  Minor’s  Assent,  if  applicable.) 


Signature  of  Parent(s)  & Date  Signed 


(if  otner  than  parent,  specify  relationship) 


Signature  of  Witness  & Date  Signed 


CONSENT  TO  PARTICIPATE  IN  A CLINICAL 
RESEARCH  STUDY 

• Adult  Patient  or  • Parent,  for  Minor  Patien;" 
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CHILDREN'S  ASSENT  FORM 


Protocol:  Treatment  of  Severe  Combined  Immunodeficiency  Disease 

(SCID)  Due  to  Adenosine  Deaminase  (ADA)  Deficiency  with 
Autologous  Lymphocytes  Transduced  with  a Human  ADA  Gene 


The  NIH  is  a hospital  where  doctors  and  scientists  study  many 
diseases  and  try  to  learn  about  what  causes  them  and  what  new 
treatments  might  help  them.  You  have  a disease  called  SCID. 

This  disease  makes  it  difficult  for  your  body  to  fight 
infections,  like  pneumonia.  The  problem  is  that  some  of  the  blood 
cells  of  your  body  which  help  fight  infection  do  not  make  a 
special  protein  that  they  need  to  function  properly. 

Your  doctor  is  trying  to  correct  this  problem  by  giving  you 
injections  of  the  medicine  called  PEG-ADA.  You  are  doing  fairly 
well  on  this  therapy  but  your  doctor  thinks  that  maybe  another 
type  of  therapy  in  combination  with  PEG-ADA  might  work  better. 
This  research  study  is  like  a scientific  experiment  to  see  if 
this  new  therapy  is  safe  and  whether  it  helps  improve  your  body's 
ability  to  fight  infections.  You  will  come  to  the  hospital  about 
every  month  and  stay  overnight  for  about  two  days.  Your  parents 
will  be  able  to  stay  with  you  while  you  are  in  the  hospital. 

Many  of  the  tests  that  the  doctors  want  to  do  are  the  kind  that 
you  are  used  to  having  done.  The  doctors  will  take  blood  from 
your  vein  and  analyze  it  about  two  times  each  month.  They  will 
also  give  you  some  vaccination  shots  in  your  arm  or  leg  to  see 
how  well  this  therapy  is  working.  This  might  hurt  or  bleed  a 
little  for  a moment  but  that  stops  quickly. 

The  new  therapy  that  the  doctors  want  to  try  is  called  "gene 
therapy."  Some  blood  will  be  taken  from  your  vein  by  a special 
procedure  every  month.  This  special  procedure  ("leukopheresis") 
requires  that  you  lie  on  a bed  and  have  a needle  in  each  arm. 

You  will  be  hooked  up  to  a machine  which  will  separate  your  blood 
into  red  cells  and  white  cells.  This  procedure  might  make  you 
feel  a little  uncomfortable  since  it  requires  that  you  lie  still 
for  about  an  hour  or  two  and  may  make  you  a little  dizzy.  The 
red  cells  will  be  given  back  to  you  through  the  needle  used  to 
take  out  the  blood.  The  white  cells  will  be  taken  to  the 
laboratory  where  doctors  will  try  to  make  them  grow  and  then  add 
a gene  that  will  allow  your  cells  to  make  the  special  protein 
substance  that  is  needed  to  help  your  body  fight  infection.  Once 
these  white  cells  are  treated  in  the  laboratory,  they  will  be 
given  back  to  you  through  a vein.  During  this  time  you  will 
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continue  to  receive  your  medicine  called  PEG-ADA  and  will  be 
observed  very  carefully  by  your  doctors  and  nurses  for  any 
problems.  You  might  get  some  side  effects  such  as  chills,  fever, 
upset  stomach,  body  aches,  or  possibly  a rash.  These  side 
effects  may  make  you  feel  some  discomfort,  but  these  problems  can 
be  helped  by  medicines,  such  as  Tylenol. 

The  doctors  believe  that  this  therapy  is  safe  and  hope,  but 
cannot  be  sure,  that-  it  will  improve  your  body's  ability  to  fight 
infections.  It  is  important  for  you  to  know  that  this  is  a brand 
new  therapy  and  you  will  be  one  of  the  first  children  to  receive 
it.  If  you  have  any  questions  or  worries  about  it,  you  should 
talk  to  your  doctors  and  your  family.  If  your  parents  give 
permission  for  you  to  be  enrolled  in  this  research  study,  then 
the  NIH  doctors  will  want  to  follow  your  condition  for  years. 
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Scientific  Abstract 


Severe  combined  immunodeficiency  (SCID)  due  to 
deficiency  of  the  purine  metabolic  enzyme  adenosine  deaminase 
(ADA)  is  a fatal  childhood  immunodeficiency  disease.  Immune 
reconstitution  by  transplantation  with  HLA-identical  bone  marrow 
is  the  treatment  of  choice.  For  patients  not  candidates  for  bone 
marrow  transplantation,  we  propose  to  attempt  immune 
reconstitution  by  using  infusions  of  autologous  T lymphocytes 
expanded  in  tissue  culture  and  genetically  corrected  by  insertion 
of  a normal  ADA  gene  using  retroviral-mediated  gene  transfer. 

The  vector  is  LASN,  in  which  the  human  ADA  gene  is  promoted  by 
the  LTR  while  the  NeoR  gene  is  driven  by  the  SV40  early  gene 
promoter.  The  packaging  line  is  PAS 17. 

The  protocol  is  designed  to  have  two  parts.  In  Part  1, 
autologous  gene-corrected  T lymphocytes  would  be  infused 
repeatedly  in  low  numbers  in  order  to  build  an  immune  repertoir 
of  T cells  and  also  to  obtain  information  as  to  how  long  gene- 
corrected  T cells  survive  in  vivo.  In  Part  2A,  the  gene- 
corrected  T cells  would  be  selected  in  G418  and/or 
2 'deoxyadenosine  and  reinfused  into  the  patient  at  monthly 
intervals  for  approximately  six  months.  The  goals  would  be 
essentially  the  same  as  in  Part  1.  In  Part  2B,  the  number  of 
gene-corrected  T cells  would  be  escalated  in  half-log  increments 
to  the  predicted  therapeutic  level  (probably  around  1 x loV^g)  . 
1-3  X lo’/kg  gene-corrected  cells  would  be  infused  several  times 
and  the  patient  would  be  monitored  in  order  to  determine  if 
significant  clinical  improvement  has  occurred. 
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Nontechnical  Abstract 


ADA  Deficiency  is  a fatal  genetic  disease  that  often 
results  in  death  within  the  first  years  of  life.  The  disease  is 
characterized  by  a loss  of  immune  cells  (the  lymphocytes)  in  the 
body  and  this  results  in  a profound  immunodeficiency,  called 
Severe  Combined  Immunodeficiency  (SCID) . The  disease  is  caused 
by  a defect  in  one  of  the  genes  that  is  required  for  the  proper 
functioning  of  the  T lymphocytes.  The  treatment  of  choice  is  a 
matched  bone  marrow  transplantation.  But  for  those  patients  who 
are  not  candidates  for  bone  marrow  transplantation,  we  propose  to 
attempt  to  provide  immune  protection  by  using  gene  therapy.  The 
procedure  would  be  to  remove  T lymphocytes  from  patients  who  are 
on  PEG-ADA,  grow  the  T cells  in  tissue  culture,  insert  a normal 
ADA  gene  into  them  using  a process  called  retroviral-mediated 
gene  transfer,  and  then  return  the  gene-corrected  cells  to  the 
patient. 


The  protocol  is  designed  to  have  two  parts.  In  Part  1, 
low  numbers  of  gene-corrected  T lymphocytes  would  be  given  to  the 
patient  repeatedly  in  order  to  build  up  the  immune  system  and 
also  to  obtain  information  as  to  how  long  gene-corrected  T cells 
survive.  In  Part  2A,  a selection  procedure  would  be  used  to 
increase  the  number  of  gene-corrected  T cells  making  substantial 
amounts  of  the  ADA  enzyme.  These  enriched  cells  would  then  be 
given  to  the  patient  monthly  for  approximately  six  months.  In 
Part  2B,  the  number  of  gene-corrected  T cells  would  be  escalated 
to  the  predicted  therapeutic  level  (probably  around  1 billion 
gene-corrected  T cells  per  kilogram  body  weight  of  the  patient) . 
Then,  1 to  3 billion  gene-corrected  T cells  per  kg  would  be 
infused  several  times  and  the  patient  would  be  monitored  in  order 
to  determine  if  significant  clinical  improvement  has  occurred. 
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Curriculum  Vitae  - Robert  Michael  Blaese,  M.D. 


Personal  Data 

Date  of  Birth: 

February  16,  1939 

Place  of  Birth; 

Minneapolis,  Minnesota 

Citizenship: 

United  States  of  America 

Marital  Status: 

Married:  Julianne  Johnson  Blaese,  1962 

Children: 

Elise  Blaese,  1967 
Kristianne  Blaese,  1970 

Office  Address: 

Building  1 0,  Room  6B05 

National  Institutes  of  Health 

Bethesda,  MD  20892 

Phone  1 -(301)496-5396 

FAX  1 -{301)496-9956,  or  (301)480-7876 

Home  Address: 

1986  Lancashire  Drive 
Rockville,  MD  20854 
1-(301)  762-9263 

Education 

1957  - 1960 

B.S.  (1961):  Magna  Cum  Laude 
Gustavus  Adolphus  College,  St.  Peter,  MN 

1960  - 1964 

M.D.  (1964) 

University  of  Minnesota  School  of  Medicine,  Minneapolis,  MN 

Professional  Experience 

1961  - 1964 

Immunology  Research  (While  a Medical  Student)  Robert  A Good,  M.D.,  Ph.D. 
preceptor:  University  of  Minnesota  School  of  Medicine 

1964  - 1965 

Intern,  Internal  Medicine,  Parkland  Memorial  Hospital 
University  of  Texas  Southwestern  Medical  School,  Dallas,  TX 

1965  - 1966 

Resident,  Department  of  Pediatrics,  University  Hospitals 
University  of  Minnesota,  Minneapolis,  MN 

1966  - 1968 

Clinical  Associate,  Metabolism  Branch 

National  Cancer  Institute,  National  Institutes  of  Health,  Bethesda,  MD 

Recombinant  DNA  Research,  Volume  14 


[255] 


1968 
1968- 
1973- 
1985- 


1964 

1980 

1980 

1984 

1985 

1990 

1991 

1991 

1991 


1973  Senior  Investigator,  Immunophysiology  Section,  Metabolism  Branch, 

National  Cancer  Institute,  National  Institutes  of  Health 

date  Attending  Physician 

Clinical  Center,  National  Institutes  of  Health 

date  Chief,  Cellular  Immunology  Section,  Metabolism  Branch, 

National  Cancer  Institute,  National  Institutes  of  Health 

date  Deputy  Chief,  Metabolism  Branch 

National  Cancer  Institute,  National  Institutes  of  Health 

Medical  Licensure 

Minnesota,  Maryland 


Board  Certification 

American  Board  of  Allergy  and  Immunology,  1977 


Honors  and  Awards 

Southern  Minnesota  Medical  Association  Award  to  the  First-Ranked 
Graduating  Senior  at  the  University  of  Minnesota  School  of  Medicine 

Burroughs-Wellcome  Visiting  Professor  of  the  Royal  Society  of  Medicine 
18  Medical  Schools  in  London,  Cambridge,  Oxford,  Bristol,  Birmingham,  and 
Kent,  United  Kingdom 

Mead  Johnson  Award  for  Research  in  Pediatrics 
Awarded  by  the  American  Academy  of  Pediatrics 

Superior  Service  Award  — United  States  Public  Health  Service 

Elected  “Fe//ow”  — American  Association  for  the  Advancement  of  Science 

Award  for  Lifetime  Achievement  for  Research  into  the  Primary 
Immunodeficiency  Diseases  — Jeffrey  Modell  Foundation 

BioEast  ‘90  Prize  for  Outstanding  Technical  Innovation  — 

R.A.Knazek,  K.W.Culver  and  R.M.BIaese 

Maxwell  Finland  Award  — the  Infectious  Disease  Society  of  America 

Abstract  Pediatrie  Magazine  (France)  — Citation  for  the  Most  Outstanding 
Contribution  to  Progress  in  Pediatrics  in  1991 
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Cooperative  Research  and  Development  Agreements  (CRADA’s) 


1^8  - date  Genetic  Therapy,  Inc.,  Gaithersburg,  MD  --  “Retroviral-Mediated  Gene  Transfer 

into  Bone  Marrow  Cells  and  T & B Lymphocytes” 

1889  - 1991  Cetus  Corporation,  Emeryville,  CA  - “Development  and  Testing  of 

Succinylacetone  as  an  immunosuppressive  drug” 

Selected  Named  Lectureships 

Leo  Creep  Lectureship,  Montefoire  Hospital/University  of  Pittsburgh  Medical  Center 
Maxwell  Finland  Memorial  Lecture,  the  Infectious  Disease  Society  of  America,  Chicago 
Stanley  Wnght  Memorial  Lectureship,  the  Western  Society  for  Pediatric  Research,  Carmel 
R L.  & Annie  Meaher  Hill  Cancer  Lectureship,  the  University  of  South  Alabama,  Mobile 
Martin  Van  Buren  Teem,  Sr.  Lectureship,  Kennestone  Medical  Center,  Marietta,  Ga. 

American  Cancer  Society  Distinguished  Visiting  Professorship,  Gainesville,  Tampa  and  Miami 

Mittelstaedt  Lectureship,  American  College  of  Allergy  and  Immunology  Annual  Meeting,  New  York 

Keynote  Address,  The  Clinical  Immunology  Society  Annual  Meeting,  Alexandria,  Va 

Daniel  Y.  Perey  Memorial  Lectureship,  McMaster  University,  Hamilton,  Ontario 

Cleveland  Clinic  Foundation  Research  Day  Keynote  Lecture,  Cleveland,  Ohio 

Keynote  Address,  Cell  and  Molecular  Biology  of  Basement  Membranes  in  Health  and  Disease,  Airlie  VA 

Cancer  Research  Day  Keynote  Lecture,  Center  for  the  Health  Sciences,  San  Antonio,  Texas 

Keynote  Lecture,  University  of  Cincinnati  College  of  Medicine  - 12  Ui  Graduate  Student  Research  Forum 

Hospital  for  Sick  Children  Honorary  Lectureship,  Toronto,  Ontario 

Inaugural  Keynote  Lecture,  University  of  Minnesota  Medical  School , MD/PhD  Student  Research  Festival 
Dean’s  Symposium  Keynote  Address,  The  Institute  of  Child  Health,  London 
G.  Burroughs  Mider  Lecture  Award , National  Institutes  of  Health 
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HUMAN  GENE  TRANSFER/THERAPY  PROTOCOL 


9007-003 


Rosenberg,  Steven  A.,  National  Cancer  Institute;  Gene  Therapy  of 
Patients  with  Advanced  Cancer  Using  Tumor  Infiltrating  Lymphocytes 
Transduced  with  the  Gene  Coding  for  Tumor  Necrosis  Factor. 

Date  of  RAC  Approval:  ll?>\/9Q 

Date  of  NIH  Approval:  9/6/90 
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INITIAL  PROPOSAL  OF  CLINICAL  RESEARCH  PROsJECT 


Date: Clinical  Project  Number: 

To:  Chairman,  Clinical  Research  Subpanel,  NCI 

Recommended  by: , Deputy  Clinical  Director,  NCI 


Branch  Chief(s) 


Title:  Gene  therapy  of  patients  with  advanced  cancer  using  tumor  infiltrating 
lymphocytes  transduced  with  the  gene  coding  for  tumor  necrosis  factor 
Identifying  Words:  gene  therapy,  immunotherapy,  interleukin-2,  tumor  infiltrating 

lymphocytes,  tumor  necrosis  factor,  cancer 


Principal  Investigator:  Steven  A.  Rosenberg,  M.D. , Ph.D. 

Medically  Responsible  Investigator:  Steven  A.  Rosenberg,  M.D. , Ph.D. 

Associate  Investigators:  A.  Kasid,  Ph.D.,  Surgery  Branch,  NCI 

W.  F.  Anderson,  M.D. , Laboratory  of  Molecular  Hematology,  NT 

R. M.  Blaese,  M.D.,  Cellular  Immunology  Section,  MB,  NCI 
P.  Aebersold,  Ph.D.,  Surgery  Branch,  NCI 

J.  Yang,  M.D.,  Surgery  Branch,  NCI 

S.  Topalian,  M.D. , Surgery  Branch,  NCI 

Major  Collaborators:  M.  Kriegler,  Ph.D.,  Cetus  Corporation,  Emeryville,  CA 

B.  Maiorella,  Ph.D.,  Cetus  Corporation,  Emeryville,  CA 
R.  Moen,  M.D.,  Ph.D.,  Genetic  Therapy,  Inc.,  Rockville,  MD 
Y.  Chiang,  Ph.D.,  Genetic  Therapy,  Inc.,  Rockville,  MD 

Estimated  Duration  of  Study:  3 years 

Number  and  Kind  of  Subjects  Needed:  Number  Sex  Age 

(M  or  F) 

Patients  50  M&F  16  and  Older 

Precis:  Patients  with  advanced  cancer  who  have  failed  all  effective  therapy  will 

be  treated  with  escalating  doses  of  autologous  tumor  infiltrating  lymphocytes 
(TIL)  transduced  with  the  gene  coding  for  tumor  necrosis  factor.  Escalating 
numbers  of  transduced  TIL  will  be  administered  at  three  weekly  intervals  along 
with  the  administration  of  interleukin-2.  When  the  maximum  tolerated  dose  of 


transduced  TIL  is  established  then  the  cell  dose  will  be  dropped  10-fold  and 
selected  transduced  TIL  will  then  be  administered  in  a similar  escalating  dose 
schedule. 
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I. 


OBJECTIVES 


To  evaluate  the  toxicity  and  possible  therapeutic  efficacy  of  the  admin- 
istration of  tumor  infiltrating  lymphocytes  (TIL)  transduced  with  the  gene 
coding  for  tumor  necrosis  factor  (TNF). 

II.  INTRODUCTION  AND  ElATIONALE 

1.  Cell  transfer  therapy  using  TIL.  Research  in  the  Surgery  Branch, 

NCI  has  been  directed  toward  developing  new  immunotherapies  for  the  treatment 
of  patients  with  cancer  (1-5).  Based  on  extensive  animal  experimentation 
we  developed  treatment  approaches  using  the  administration  of  high  dose 
interleukin-2  (IL-2)  alone  or  in  conjunction  with  the  adoptive  transfer  of 
lymphokine  activated  killer  (LAK)  cells  in  patients  with  advanced  cancer  (1). 

We  have  now  treated  178  patients  using  LAK  cells  in  conjunction  with  IL-2  and 
136  patients  with  high  dose  IL-2  alone  (3).  The  results  of  the  treatment  of 
these  314  patients  are  shown  in  Table  1 and  Table  2.  These  studies  have 
demonstrated  that  the  administration  of  high  dose  IL-2,  either  alone  or  in 
conjunction  with  LAK  cells  can  result  in  the  regression  of  advanced  cancer  in 
some  patients.  Approximately  10%  of  patients  with  metastatic  renal  cell  cancer 
and  melanoma  will  undergo  a complete  regression  of  cancer  following  treatment 
with  LAK  cells  and  IL-2  and  an  additional  10-25%  of  patients  will  undergo  an 
objective  partial  remission. 

In  an  attempt  to  Improve  upon  these  results,  we  identified  and 
characterized  a more  potent  type  of  killer  cell  called  the  tumor  infiltrating 
lymphocyte  (TIL)  (6).  These  cells  are  cytolytic  T lymphocytes.  In  both  mice 
and  humans,  TIL  can  develop  the  ability  to  specifically  lyse  the  syngeneic  or 
autologous  tumor  and  not  normal  cells  or  allogeneic  tumors  (7,8).  We 
demonstrated  that  TIL  were  from  50-100  times  more  potent  on  a per  cell  basis 
than  were  LAK  cells  in  mediating  the  regression  of  established  cancer  in 
several  murine  tumor  models  (6).  These  animal  experiments  led  to  clinical 
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trials  of  the  use  of  TIL  In  humans  (5).  The  results  of  the  treatment  of  50 
patients  with  metastatic  malignant  melanoma  are  shown  in  Table  3.  Thirty- 
eight  percent  of  melanoma  patients  underwent  an  objective  regression  of  theif 
cancer,  however,  the  duration  of  responses  has  been  variable  and  in  many  cases 
this  response  has  been  of  short  duration. 

Extensive  studies  have  been  performed  in  the  Surgery  Branch,  NCI  to  study 
the  characteristics  of  human  TIL  and  the  mechanism  of  action  of  these  cells  in 
patients  (9),  In  an  attempt  to  study  the  traffic  of  TIL  following  cell  infusion, 
19  infusions  of  TIL  labelled  with  Indium-111  were  given  to  18  patients  and  the 
distribution  of  these  cells  assessed  using  gamma  camera  imaging  and  sequential 
biopsies  (10).  Clear  tumor  localization  of  TIL  was  seen  on  13  of  18  nuclear 
scan  series  and  sequential  biopsy  data  confirmed  the  homing  of  TIL  to  tumor 
deposits.  These  findings  raised  the  possibility  that  TIL  might  be  used  as 
vehicles  to  deliver,  to  the  tumor  site,  molecules  that  might  enhance  the  anti- 
tumor activity  of  the  TIL  transfer. 

2.  Anti-tumor  effects  of  tumor  necrosis  factor.  Extensive  animal 
research  in  the  Surgery  Branch,  NCI,  and  in  many  other  groups  studying  the 
administration  of  recombinant  tumor  necrosis  factor  (TNF)  have  demonstrated 
that  the  injection  of  recombinant  TNF  can  mediate  the  necrosis  and  regression 
of  a variety  of  established  experimental  murine  cancers  (11-13).  The  combined 
administration  of  TNF  and  IL-2  mediated  far  greater  antitumor  effects  against 
subcutaneous  and  liver  tumors  than  either  cytokine  alone  (14).  The  exact 
mechanisms  of  TNF  antitumor  effects  are  not  clearly  understood,  although  it 
appears  that  TNF  has  a significant  effect  on  the  vascular  supply  of  tumors 
(13).  Membrane-bound  TNF  may  be  Involved  in  direct  tumor  lysis  as  well  (15). 
These  animal  experiments  have  led  to  extensive  tests  of  recombinant  human  TNF 
administered  to  humans  with  advanced  cancer  (3,16-19).  In  the  Surgery  Branch, 
NCI,  we  treated  38  patients  with  advanced  cancer  using  escalating  doses  of 
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recombinant  TNF  (supplied  by  the  Cetus  Corp. , Emeryville,  California)  adminis- 
tered in  conjunction  with  IL-2  (3).  No  antitumor  effects  of  TNF  administration 
have  been  seen  in  humans.  However,  when  high  local  concentrations  of  TNF  are 
achieved  at  tumor  sites  by  direct  intralesional  TNF  rejection,  tumor  regression 
can  be  seen.  In  a paper  by  Bartsch  et  al . (Europ.  J.  Cancer  and  Clin.  Oncol.  25: 
285-291,  1989)  one  of  three  melanoma  patients  who  received  intralesional  Injections 
of  TNF  responded  to  treatment.  In  this  study  an  additional  patient  with  squamous 
cell  cancer  of  the  oropharnyx  and  a patient  with  malignant  histocytoma  also  showed 
significant  tumor  shrinkage  when  TNF  was  injected  into  the  tumor  site.  A double- 
blind randomized  placebo  controlled  study  of  the  intralesional  injection  of 
recombinant  TNF-alpha  was  reported  by  Kahn  et  al . (Proc.  Am.  Soc.  Clin.  Oncol. 

8:4,  1989).  In  this  study,  one  Kaposi's  sarcoma  lesion  in  each  patient  was 
injected  with  recombinant  TNF  and  another  Kaposi’s  sarcoma  lesion  in  the  same 
patient  was  injected  with  the  same  volume  of  sterile  saline.  As  reported  by  these 
authors  "TNF  reduced  the  cross  sectional  area  of  12  of  13  (92%)  of  the  injected 
KS  lesions  and  caused  the  complete  disappearance  of  two  lesions.  The  placebo 
response  rate  was  7%  with  no  complete  response  observed  (p<0.01).  There  was  no 
observed  disease  progression  in  any  TNF  treated  lesion."  These  studies  indicate 
that  achieving  high  local  concentrations  at  the  tumor  site  can  lead  to  tumor 
regression  in  humans. 

Extensive  studies  of  the  difference  between  the  dramatic  response  of  mice  to 
the  systemic  injection  of  TNF  and  the  lack  of  effect  in  humans  have  focused  on 
the  substantial  differences  in  tolerance  of  mice  and  man  to  the  administration 
of  TNF.  Tumor  bearing  mice  can  tolerate  from  400-500  ug/kg  TNF  and  these  doses 
are  required  to  mediate  tumor  regression;  the  administration  of  less  TNF  is  far 
less  effective  (13).  In  contrast,  the  maximum  tolerated  dose  of  TNF  in  both 
Surgery  Branch,  NCI  and  other  studies  is  approximately  8 ug/kg/day.  Thus  when 
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injected  intravenously  only  2%  of  the  TNF  dose  required  to  mediate  antitumor 
effects  in  the  mouse  can  be  administered  to  man. 

Because  of  the  unique  effectiveness  of  TNF  in  the  treatment  of  a variety 
of  murine  malignancies,  we  have  sought  means  to  selectively  increase  the  local 
concentration  of  TNF  at  the  tumor  site.  Because  TIL  can  traffic  directly  to 
tumor  deposits  and  concentrate  at  those  sites  we  have  hypothesized  that  TIL 
that  are  producing  large  amounts  of  TNF  may  generate  very  high  TNF  concentra- 
tions in  the  local  tumor  microenvironment  and  this  has  substantially  increased 
antitumor  effects  compared  to  normal  TIL.  We  are  thus  proposing  to  introduce 
the  gene  coding  for  TNF  into  human  TIL  prior  to  TIL  therapy.  The  gene  we  are 
using  is  identical  to  the  gene  used  to  produce  the  recombinant  TNF  we  have 
administered  to  patients. 

It  has  thus  far  not  been  possible  to  test  this  hypothesis  directly  using 
gene  transduction  of  murine  TIL  in  experimental  therapy  models.  We  and  many 
other  groups  have  expended  substantial  effort  trying  to  introduce  genes  into 
murine  cytolytic  T lymphocytes  or  TIL  by  a variety  of  techniques  including 
retroviral  gene  transduction,  DNA-calcium  phosphate  precipitation,  electro- 
poration and  liposome  mediated  transfection.  These  techniques  have  all  been 
unsuccessful  in  introducing  genes  into  short  term  murine  TIL  although  we  have 
been  able  to  Introduce  the  TNF  gene  Into  a single  noncytotoxic  long  term  murine 
T cell  line  that  had  previously  lost  therapeutic  activity.  As  an  alternate 
means  to  test  the  hypothesis  that  the  local  production  of  TNF  might  impact  on 
tumor  growth  we  have  been  successful  in  using  retroviral  vectors  to  introduce 
the  gene  coding  for  TNF  into  both  mouse  and  human  cancer  cell  lines.  When  the 
mouse  MCA-207  cancer  cell  line  bearing  the  TNF  gene  (and  secreting  TNF)  was 
injected  subcutaneously  into  mice  these  tumors  grew  and  then  regressed  com- 
pletely leading  to  the  cure  of  the  majority  of  mice.  Similar  experiments 
utilizing  human  melanoma  transduced  with  the  gene  for  TNF  and  injected  into 
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nude  mice  showed  temporary  growth  followed  by  complete  regression.  This  is  in 
contrast  to  the  continued  lethal  growth  of  the  MCA-207  and  human  tumor  lines  in 
normal  and  nude  mice  respectively  when  these  cell  lines  were  not  transduced 
with  the  gene  for  TNF,  In  addition  to  our  own  data  using  TNF  producing  murine 
and  human  tumors,  recent  reports  have  demonstrated  that  the  local  injection  of 
TNF  directly  into  tumors  can  lead  to  tumor  regression  in  cancer  patients  (20,21). 

These  combined  data  support  the  hypothesis  that  the  local  production  of 
TNF  at  the  site  of  the  tumor  may  well  lead  to  tumor  regression. 

3.  Introduction  of  the  gene  coding  for  tumor  necrosis  factor  into  human 
tumor  infiltrating  lymphocytes. 

The  retroviral  vector  construct  selected  for  insertion  of  the  TNF  gene 
into  human  TIL  contains  the  TNF  gene  (in  the  LN  Moloney  murine  leukemia  retro- 
viral vector  backbone)  (22).  The  expression  of  the  TNF  gene  is  promoted 
by  the  murine  LTR  and  the  expression  of  the  neomycin  resistance  (NeoR)  gene  is 
promoted  by  the  simian  virus  40  (SV40)  early  promoter  region.  The  two  gene 
retroviral  construct  was  introduced  into  the  PA317  producer  cell  line  (23)  and 
the  supernatant  from  this  line  was  used  to  transduce  the  TIL  from  three 
patients  with  advanced  metastatic  melanoma.  The  transduction  procedure  was 
similar  to  that  used  in  our  previous  protocol  (24)  to  introduce  the  NeoR  gene 
into  TIL  and  is  detailed  later  in  this  protocol.  TIL  from  all  three  patients 
grew  well  after  the  transduction  procedure.  Studies  of  the  transduced  and 
non-transduced  TIL  from  these  three  patients  are  shown  in  Table  4.  Southern 
blots  probed  for  the  intact  exogenous  TNF  gene  were  positive  on  DNA  extracted 
from  the  transduced  cells  from  all  three  patients.  While  all  transduced  and 
nontransduced  TIL  showed  the  3.2  kilobase  fragment  characteristic  of  the 
endogenous  TNF  gene,  only  the  transduced  TIL  from  each  of  the  patients  exhibited 
the  expected  1.0  kilobase  (predicted  0.976  kb)  fragment  characteristic  of  the 
EcoRl  digested  DNA  representing  the  exogenous  TNF  gene. 
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Non-transduced  cells  secreted  low  levels  of  TNF  equalling  35,  17,  and 
16  pg  TNF/10^  cells/24  hours  cells  for  each  of  the  three  patients  respectively. 

The  TNF  gene  transduced  cells  from  these  patients  produced  720  (day  35),  231 
(day  17),  and  390  (day  16)  pg  TNF/10^  cells  respectively.  Thus  the  transduced 
cells  made  from  14  to  24  times  the  amount  of  TNF  produced  by  the  non-transduced 
TIL.  Cells  from  patients  1 and  2 could  be  readily  selected  in  300  ug/ml  of 
active  G418,  though  as  of  yet  we  have  been  unable  to  select  the  cells  from 
patient  3 in  G418.  Sequential  measurements  of  TNF  production  by  non  transduced 
and  transduced  TIL  as  well  as  TNF  production  by  transduced  cells  selected  in 
G418  from  patient  1 are  shown  in  Table  5.  Cells  selected  in  G418  produced  2,8 
times  the  amount  of  TNF  compared  to  non-selected  cells.  Similar  results  were 
obtained  on  measurements  of  selected  cells  from  patient  2.  All  transduced  and 
non-transduced  cells  retained  their  growth  dependence  on  IL-2. 

The  phenotypic  and  cytotoxic  function  of  the  non-transduced  and  transduced 
TIL  are  under  study.  Preliminary  data  Indicate  that  neither  the  phenotype  nor 
the  cytotoxicity  of  the  TIL  appears  to  be  consistently  affected  by  the  transduction 
with  the  TNF  gene. 

These  studies  indicate  that  it  is  feasible  to  use  this  retroviral  vector 
to  stably  insert  the  gene  coding  for  TNF  into  human  TIL  and  to  substantially 
increase  the  secretion  of  TNF  by  these  TIL. 

4.  Previous  gene  transfer  studies  in  the  Surgery  Branch,  NCI  using  tumor 
infiltrating  lymphocytes  in  advanced  cancer  patients.  We  have  previously 
performed  studies  of  the  retroviral  transduction  of  the  gene  coding  for 
neomycin  resistance  into  TIL  (24)  and  the  subsequent  infusion  of  these  TIL  into 
autologous  patients  with  advanced  cancer  (25).  The  retroviral  vector  used  in 
the  current  study  is  similar  to  that  used  in  our  prior  studies  except  for  the 
presence  of  an  additional  gene  coding  for  TNF,  Reports  of  these  prior  studies 
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are  submitted  with  this  protocol. 

Following  extensive  review  by  investigational  review  committees  of  the. 
National  Cancer  Institute,  National  Heart,  Lung  and  Blood  Institute,  the 
Recombinant  DNA  Advisory  Committee  (RAC)  and  the  Food  and  Drug  Administration 
we  received  permission  to  transfer  TIL  modified  by  insertion  of  the  gene  coding 
for  neomycin  resistance  into  cancer  patients.  The  first  patient  was  treated  on 
May  22,  1989,  and  we  have  subsequently  treated  a total  of  seven  patients  with 
these  gene  modified  TIL.  Extensive  studies  have  been  conducted  on  the  first 
five  patients  and  they  are  presented  in  Tables  6 and  7 and  Figure  1 (25).  No 
toxicities  of  any  kind  could  be  attributed  to  the  gene  modification  of  the  TIL. 
The  expected  toxicities  associated  with  the  concomitant  administration  of  IL-2 
were  seen.  Patients  received  up  to  1.45  x 10^^  gene  transduced  TIL  popula- 
tions. The  percent  of  cells  transduced  in  these  populations  varied  between  one 
and  11%.  In  all  cases,  integration  and  expression  of  the  NeoR  gene  was 
demonstrated.  As  shown  in  Figure  1,  gene  modified  TIL  could  be  detected  at 
tumor  deposits  as  long  as  64  days  after  gene  transduction. 

All  safety  studies  performed  in  these  patients  showed  no  evidence  of  ex- 
posure to  replication  competent  virus.  3T3  amplification  and  S+/L-  assays 
revealed  no  replication  competent  virus  present  in  the  TIL  at  the  time  they 
were  infused.  Polymerase  chain  reaction  analysis  for  the  viral  envelope  gene 
and  reverse  transcriptase  assay  of  the  gene-modified  TIL  culture  were  also 
negative.  Western  blot  analyses  of  patient  serum  at  varyious  times  after  cell 
administration  were  all  negative  for  evidence  of  exposure  to  virus  as  well. 
These  studies  demonstrated  that  gene  modification  of  the  TIL  could  be  performed 
and  that  these  TIL  could  be  infused  with  no  exposure  of  the  patient  to  a 
replication  competent  virus.  These  studies  have  provided  us  with  valuable 
experience  to  perform  the  proposed  studies  with  TNF  modified  TIL  with  greater 
ease  and  safety. 
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III.  PATIENT  ELIGIBILITY 


1.  Patients  must  have  histologically  confirmed  metastatic  melanoma  for 
which  standard  curative  or  palliative  measures  do  not  exist  or  are  no  longer 
effective.  These  patients  have  expected  survivals  of  six  months  or  less. 

2.  Women  of  child  bearing  potential  must  have  a negative  pregnancy  test. 

3.  Patients  must  have  a negative  HIV  test. 

4.  Patients  must  be  free  of  active  systemic  infections  and  other  major 
medical  illnesses  of  the  cardiovascular  and  respiratory  systems.  They  should 
have  the  following  laboratory  values; 

a.  white  blood  cell  count  greater  than  3000/mm^ 

b.  platelet  count  greater  than  150,000/mm^ 

c.  bilirubin  less  than  1.6  mg/dl 

d.  creatinine  less  than  1.6  mg/dl 

5.  Patients  requiring  steroid  therapy  will  be  excluded. 

IV.  TREATMENT  PLAN 

(Note:  In  this  protocol  we  have  used  International  Units  for  units  of 

IL-2  as  recommended  by  NCI  standardization  requests.  One  Cetus  unit  is  equal 
to  6 International  Units). 

1.  Summary  - Patients  receiving  autologous  TIL  have  routinely  received 
2-3  X 10^^  cells  and  some  patients  have  received  as  many  as  6 x 10^^  TIL.  In 
the  five  patients  shown  in  Tables  5 and  6 that  received  combinations  of  LNL6 
gene-modified  TIL  and  unmodified  TIL  up  to  3 x 10^^  TIL  were  administered 
Including  up  to  1.45  x 10^^  gene-modified  TIL  subpopulations.  In  the  protocol 
using  TIL  transduced  with  the  gene  coding  for  TNF  we  will  perform  an  escalating 
dose  study  giving  Increasing  numbers  of  TIL  along  with  IL-2  at  three  weekly 
intervals  (see  Appendix  A).  The  starting  dose  of  TIL  will  be  l/30th  to  l/60th 
the  number  of  TIL  previously  shown  to  be  well  tolerated  by  patients. 
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TIL  will  be  grown  from  patients  and  will  be  transduced  with  the  TNF-NeoR 
retroviral  vector  and  expanded  and  cryopreserved  in  at  least  four  aliquots  con- 
taining a minimum  of  10^*^  TIL.  Extensive  safety  and  functional  tests  will  be 
conducted  on  these  TIL  during  this  time.  For  infusion  these  TIL  will  be  thawed 
and  re-expanded  for  a short  time  (1  to  3 weeks)  in  culture  prior  to  reinfuslon. 
Patients  will  first  receive  a single  infusion  of  10^^  TNF-modified  TIL  along 
with  the  Infusion  of  IL-2  at  180,000  lU/kg  every  eight  hours  for  up  to  5 days. 

This  dose  of  IL-2  is  the  equivalent  of  30,000  Cetus  units/Kg  which  is  approximately 
one-third  the  dose  of  IL-2  used  in  our  previous  protocol  using  NeoR  gene  modified 
TIL  (86-C-183c).  If  patients  do  not  reach  Grade  IV  toxicity  (see  Appendix  B) 
or  if  they  reach  Grade  IV  toxicity  easily  managed  by  concomitant  medications 
(as  in  previous  IL-2  or  TNF  protocols)  then  patients  will  be  escalated  three 
weeks  later  to  receive  3 x 10^^  TIL  plus  IL-2  in  a similar  fashion.  If  tolerated, 
three  weeks  later  they  will  receive  10^^  TIL  plus  IL-2  in  a similar  fashion. 

If  tolerated,  three  weeks  later,  2-3  x 10^^  TIL  will  be  administered.  At  least 
five  patients  will  be  treated  in  this  fashion.  When  the  maximum  dose  of  TNF- 
modified  TIL  is  established  (or  the  2-3  x 10^^  TIL  dose  is  achieved  without 
Grade  IV  toxicity  as  mentioned  above)  a second  series  of  patients  will  receive 
TNF  modified  TIL  selected  in  G418  using  a similar  escalating  schedule  but 
starting  at  1/lOth  the  dose  of  unselected  TIL  found  acceptable  for  patient 
infusion.  The  maximum  dose  of  TNF-modified  TIL  will  be  determined  as  the  TNF 
TIL  dose  tolerated  by  at  least  80%  of  patients.  Detailed  studies  of  patient 
toxicity  as  well  as  possible  therapeutic  effects  will  be  noted.  Detailed 
studies  of  the  survival  and  distribution  of  these  cells  in  patients  will  be 
conducted.  Safety  and  monitoring  studies  will  be  performed  In  a fashion 
virtually  identical  to  those  in  our  previously  approved  protocol  for  the  use 
of  TIL  modified  by  the  LNL6  retroviral  vector  (86-C-183c;  reference  21, 
attached) . 
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When  the  tolerated  doses  of  selected  and  non-selected  INF-modified  TIL 


are  established  then  the  dose  of  IL-2  will  be  escalated  to  720,000  lU  IL-2 
(the  exact  IL-2  dose  used  in  our  previous  studies  of  gene  modified  TIL  protocol 
(86-C-183c)  in  the  next  series  of  at  least  5 patients  each. 

2.  Growth  and  transduction  of  tumor  infiltrating  lymphocytes.  The  pro- 
cedures used  here  are  the  same  as  those  used  in  our  previous  protocol  involv- 
ing the  infusion  of  TIL  transduced  with  the  Neo  resistance  gene  (protocol 
86-C-183c)  (25-27). 

At  least  two  days  prior  to  surgery,  peripheral  blood  lymphocytes  are 
collected  by  leukapheresis  for  four  hours.  These  are  Ficoll-Hypaque  separated 
and  the  mononuclear  cells  collected  from  the  interface,  washed  in  saline,  and 
placed  in  culture  in  roller  bottles  at  10^  cells/ml.  Half  are  placed  into  AIMV 
(a  serum  free  medium,  Gibco  Laboratories)  with  6000  lU/ml  IL-2  (Cetus),  and  half 
are  placed  into  RPMI  supplemented  with  2%  type-compatible  human  serum,  penicillin 
(unless  the  patient  is  allergic),  gentamicin,  and  6000  lU/ml  IL-2.  After  3 to  4 
days  cells  are  centrifuged  and  the  supernatants  are  collected  and  filtered. 

These  are  referred  to  as  LAK  supernatants. 

Immediately  upon  tumor  resection,  the  specimen(s)  is  transported  to  the 
laboratory  in  a sterile  container  and  placed  on  a sterile  dissection  board  in 
a laminar  flow  hood.  A small  representative  portion  is  taken  for  pathologic 
analysis,  and  the  rest  is  minced  into  pieces  roughly  4 mm  in  diameter.  These 
are  placed  into  an  enzyme  solution  of  collagenase,  DNAse  type  I,  and 
hyaluronidase  type  V as  previously  described  (26)  for  overnight  digestion  at 
room  temperature.  The  resulting  suspension  is  filtered  through  a wire  mesh  to 
remove  any  large  debris,  washed  in  saline,  and  placed  on  Ficoll-Hypaque  gradients. 
The  Interface  containing  viable  lymphocytes  and  tumor  cells  is  collected  and 
washed  in  saline,  and  a portion  is  frozen  for  subsequent  use  as  targets. 
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TIL  cultures  are  Initiated  at  5x10^  ml  viable  cells  (tumor  plus  lympho- 
cytes) in  80%  fresh  medium/ 20%  LAK  supernatant.  For  half  the  cells,  the  fresh 
medium  is  AIMV  supplemented  with  penicillin,  fungizone,  and  6000  lU/ml  IL-2;‘for 
the  other  half,  the  fresh  medium  is  RPMI  supplemented  with  10%  human  serum, 
penicillin,  gentamicin,  fungizone,  and  6000  lU/ml  IL-2.  The  cultures  are  placed 
into  6-well  tissue  culture  dishes  and  incubated  at  37°  in  humidified  incubators 
with  5%  CO2. 

Usually  the  lymphocyte  density  is  not  much  increased  at  the  end  of  seven 
days  in  culture,  and  the  cultures  are  collected,  centrifuged,  and  resuspended 
at  5x10^  total  viable  cells/ml  in  newly  prepared  80%/ 20%  medium  mixtures  of 
the  same  type.  Occasionally  a culture  will  have  increased  lymphocyte  density 
and  need  medium  replenishment  prior  to  seven  days.  After  this  first  passage, 
TILs  are  subcultured  by  dilution  when  the  density  is  between  1.5x10^  and 
2.5x10^  cells  per  ml;  densities  of  subcultures  are  established  between  3x10^  and 
6x10^  ml.  Cultures  are  kept  in  6-well  dishes  when  the  volume  is  less  than 

1 liter,  and  transferred  to  3 liter  polyolefin  bags  (Fenwal)  when  the  volume 
reaches  one  liter.  The  subcultures  from  bags  are  accomplished  with  Fluid 
Fill/Weigh  Units  (Fenwal),  which  are  programmed  to  pump  prescribed  weights  of 
TIL  culture  and  fresh  medium  into  a new  bag.  When  subculture  volumes  exceed 

3 liters,  the  fresh  medium  used  is  AIMV.  Cultures  growing  in  serum-containing 
medium  are  thus  diluted  into  AIMV,  and  no  further  LAK  supernatant  is  added  to 
cultures  growing  in  serum-containing  or  serum-free  medium. 

Tumor-infiltrating  lymphocytes  will  be  transduced  when  the  total  number 
of  lymphocytes  is  about  1-5x10^  or  higher.  Up  to  one  half  of  the  TIL  culture 
is  centrifuged,  the  medium  is  saved,  and  the  cells  are  resuspended  in  the  viral 
supernatant  with  5 ug/ml  protamine  (27).  Multiplicities  of  infection  are  about 

2 to  8.  The  cells  in  viral  supernatant  are  placed  into  800  ml  tissue  culture 
flasks  at  200  ml/flask  and  incubated  at  37°  for  2 hours.  During  incubation. 
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the  flasks  are  agitated  every  15  minutes  to  resuspend  the  cells.  The  original 
medium  is  centrifuged  to  remove  any  remaining  cells  and  decanted  into  new 
containers.  At  the  end  of  2 hours,  the  cells  are  centrifuged  and  resuspended 
in  the  original  cleared  medium.  If  the  density  is  such  that  subculturing  is 
necessary,  the  cells  are  diluted  slightly  to  a density  of  about  10^  ml  and 
placed  into  fresh  6-well  tissue  dishes  for  continued  incubation.  The  following 
day,  the  above  transduction  procedure  is  repeated.  If  the  cell  density  at  the 
conclusion  of  this  second  transduction  is  such  that  subculturing  is  necessary, 
the  cells  are  diluted  to  5xl0^/ml  for  continued  incubation. 

When  TIL  are  to  be  selected  in  G418,  the  TIL  are  cultured  for  3 to  5 days 
after  the  second  transduction  and  then  G418  is  added  directly  to  the  culture 
bags  to  a final  concentration  of  300  ug/ml  G418.  After  10  to  12  days  the  cells 
are  washed  and  resuspended  at  3 to  6 x 10^  cells/ml  in  fresh  medium  not  con- 
taining G418  and  then  cultured  as  described  above. 

When  the  total  TILs  for  a patient  are  ready  for  harvest,  5x10^  cells  are 
taken  for  cytological  examination.  Cytospins  are  examined  for  the  presence 
of  remaining  tumor.  At  least  200  cells  are  studied  and  therapy  proceeds  only 
when  no  tumor  cells  are  found.  Other  TIL  samples  are  taken  for  characteri- 
zation of  cell  surface  markers  and  for  assessment  of  cytotoxicity  using 
techniques  identical  to  that  in  our  previous  protocol  (86-C-183c;  reference  23, 
attached).  Briefly,  TILs  are  stained  with  fluorescent-labeled  antibodies 
(Leu2,  Leu3,  Leu4,  Leu7,  Leull,  Leul5,  Leul9,  LeuM3,  HLADR,  and  Tac).  Chromium 
release  assays  are  performed  with  K562,  Daudi,  autologous  tumor,  and  allogeneic 
tumor  targets. 

When  the  total  cell  number  reaches  at  least  4 x lO^^  cells  the  TILs  are 
collected  in  two  or  more  batches  by  continuous  flow  centrifugation.  The  TIL  in 
this  protocol  will  then  be  cryopreserved  in  10^*^  cell  aliquots. 
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To  infuse  the  TIL  they  will  be  thawed  and  grown  for  one  to  three  addi- 
tional weeks  using  the  same  procedures  detailed  above.  For  infusion  TIL  are 
reharvested.  At  the  time  of  cell  collection,  one  liter  of  saline  for  injection 
is  pumped  through  the  collection  chamber  and  the  centrifuge  is  stopped.  TILs 
are  resuspended  in  the  collection  bag,  the  centrifuge  is  started  again,  and 
another  liter  of  saline  is  pumped  through  to  fully  wash  the  TILs  free  of  tissue 
culture  medium  components.  The  cells  are  then  filtered  through  a platelet 
administration  set  into  600  ml  transfer  packs  (Fenwal),  and  50  ml  of  25%  albumin 
and  450,000  lU  of  IL-2  are  added  to  the  200  to  300  ml  volume  of  cells  in  saline. 
The  TIL  are  infused  over  30  to  60  minutes  through  a central  venous  catheter. 

3.  Interleukin-2.  The  recombinant  IL-2  used  in  this  trial  will  be  pro- 
vided by  the  Division  of  Cancer  Treatment,  National  Cancer  Institute  (supplied 
by  the  Cetus  Corporation,  Emeryville,  CA)(28).  The  IL-2  will  be  provided  as  a 
lyophilized  powder  and  will  be  reconstituted  with  1.2  ml/vial.  Each  vial  con- 
tains approximately  1.2  mg  of  IL-2  (specific  activity  18  x 10^  lU/mg).  Less 
than  0.04  ng  of  endotoxin  are  present  per  vial  as  measured  by  the  limulus 
amebocyte  assay.  Each  vial  also  contains  5%  mannitol  and  approximately  130- 
230  ug  of  sodium  dodecyl  sulfate/mg  of  IL-2.  Following  reconstitution  the  IL-2 
will  be  diluted  in  15  ml  of  D5W  containing  5%  human  serum  albumin  and  will  be 
infused  intravenously  at  a dose  of  180,000  lU/kg  over  a 15  minute  period  every 
8 hr,  beginning  from  two  to  24  hr  after  the  TIL  infusion.  IL-2  will  be  given 
for  up  to  five  consecutive  days  as  tolerated.  Under  no  circumstances  will  more 
than  15  doses  of  IL-2  be  administered.  The  same  toxicity  criteria  will  be  used 
as  in  our  previous  protocol  (86-C-183c).  Doses  may  be  skipped  depending  on 
patient  tolerance.  Doses  will  be  skipped  if  patients  reach  grade  III  or  grade 
IV  toxicity  as  detailed  in  Appendix  B.  If  this  toxicity  is  easily  reversed  by 
supportive  measures  then  additional  doses  may  be  given. 
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4.  Concomitant  therapy.  Patients  may  receive  concomitant  medications  to 


control  the  side  effects  of  therapy  (4,5).  It  is  our  plan  to  administer  the 
same  concomitant  medications  used  in  all  previous  TIL  protocols.  These  Include 
acetaminophen  (650  mg  every  4 hours),  indomethacin  (50-75  mg  every  six  hours) 
and  ranitidine  (150  mg  every  12  hours)  throughout  the  course  of  treatment. 
Patients  may  receive  intravenous  meperidine  (25-50  mg)  to  control  chills  when 
they  occur,  although  chills  are  unusual  after  the  first  one  to  two  doses  of 
IL-2.  Hydroxyzine  hydrochloride  (25  mg  every  six  hours)  is  given  to  treat 
pruritis.  Steroids  will  not  be  used  in  these  patients  and  if  steroids  are 
required,  then  the  patient  will  Immediately  be  taken  off  protocol  therapy. 

5.  Preparation  of  the  TNF-NeoR  vector  containing  supernatant.  The  TNF- 
NeoR  vector  was  constructed  by  modifying  the  Moloney  murine  leukemia  vector 
by  techniques  similar  to  those  previously  described.  Retroviral  vector 
supernatant  is  produced  by  harvesting  the  cell  culture  medium  from  the  PA317 
packaging  line  developed  by  Dr.  A.  Dusty  Miller  (22,23).  This  line  has  been 
extensively  characterized  and  was  used  by  us  in  our  previous  studies  of  the 
infusion  of  TIL  modified  by  the  LNL6  vector.  The  TNF-Neo  vector  preparations 
from  PA317  will  be  extensively  tested  to  assure  that  no  detectable  replication 
competent  virus  is  present.  Tests  for  replication  competent  virus  will  be 
conducted  on  both  the  vector  supernatant  and  on  the  TIL  after  transduction. 
Testing  will  be  the  same  as  previously  approved  for  the  LNL6  supernatants  used 
to  introduce  the  NeoR  gene  into  TIL  (protocol  86-C-183c).  The  following  tests 
will  be  run  on  the  producer  line  and/or  the  viral  supernatant: 

1)  The  viral  titer  will  be  determined  on  3T3  cells.  Viral  preparations 
with  titers  greater  than  5 x 10“^  colony  forming  units/ml  will  be  used. 

2)  Southern  blots  will  be  run  on  the  producer  line  to  detect  the  TNF 

gene. 
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3)  TNF  production  by  the  producer  line  will  be  measured  and  should  be 
significantly  above  baseline  control  values.  TNF  will  be  assayed  using 
standard  biologic  assays  on  the  L929  sensitive  cell  line  (Asher  et  al.  J.  Immunol 
138:963-974,  1987)  on  or  by  ELIZA  assay  (R&D  Systems,  Minneapolis,  MN). 

4)  Sterility  of  the  producer  line  and  the  supernatant  will  be  assured 
by  testing  for  aerobic  and  anaerobic  bacteria,  fungus  and  for  mycoplasma. 

5)  Viral  testing  will  be  performed  including: 

a.  MAP  test 

b.  LCM  virus 

c.  Thymic  agent 

d.  S+/L-  assay  for  ecotroplc  virus 

e.  S+/L-  for  xenotropic  virus. 

f.  S+/L-  for  amphotropic  virus. 

g.  3T3  amplification. 

6)  Electron  microscopy  will  be  performed  to  assure  the  absence  of  ad- 
ventitious agents. 

The  retroviral  supernatant  will  not  be  used  to  transduce  TIL  infused 
into  patients  until  approval  is  received  from  the  Food  and  Drug  Administration. 

6.  Tests  on  the  transduced  TIL  population.  Following  transduction  and 
growth  of  the  TIL  populations  the  following  tests  will  be  performed  on  the  TIL 
prior  to  Infusion  into  patients. 

1)  Cell  viability  will  be  greater  than  70%  as  tested  by  trypan  blue  dye 
exclusion. 

2)  As  in  all  prior  TIL  protocols,  cytologic  analysis  will  be  performed 
on  over  200  cells  prior  to  infusion  to  assure  that  tumor  cells  are  absent. 

3)  Sterility  will  be  assured  by  testing  for  aerobic  and  anaerobic 
bacteria,  fungus  and  mycoplasma. 

4)  S+/L-  assay  including  3T3  amplification  must  be  negative. 
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5)  PCR  assay  for  the  absence  of  4070A  envelope  gene  must  be  negative. 

6)  Reverse  transcriptase  assay  must  be  negative. 

7)  Southern  blot  will  be  run  on  the  transduced  TIL  to  assure  that  Intact 
provirus  is  present. 

8)  TNF  protein  assay  to  assure  the  production  of  TNF.  Cells  must  be 
producing  at  least  150  pg  TNF/10^  cells/24  hours. 

9)  IL-2  will  be  withdrawn  from  the  culture  medium  of  an  aliquot  for  at 
least  one  week  to  assure  that  cells  do  not  exhibit  autonomous  growth  in  the 
absence  of  IL-2. 

10)  Cytotoxicity  against  the  autologous  and  at  least  two  other  targets 
will  be  tested.  The  phenotype  of  the  cells  will  be  tested  by  fluorescence 
activated  cell  sorting  analysis. 

The  S+/L-  assay,  the  3T3  amplification  assay  and  the  polymerase  chain 
reaction  assay  are  detailed  in  Appendix  C. 


Recombinant  DNA  Research,  Volume  14 


[275] 


V 


PATIENT  EVALUATION 


Parameters  to  be  Measured 


Pre  During  Therapy  - Week . 

Study  ^ D3  ^ ^ D20  7 ._8 


Physical  exam  X 
History  X 
Performance  Status  X 
Assess  for  Tumor  Effect^  X 
Chemistry  Survey^  X 
Vital  Signs  X 
Weight  X 
CBC,  Diff,  Platelet  X 
PT , PTT  X 
FEVl , ABCs  X 
EKG  X 
CXR  X 
Cardiac  Stress  Test  X 
U/A  and  Culture  X 
HbgAg,  HTLV  III  X 
Brain  CT  or  MRI  X 
Assess  for  adverse 

events  status 
PCR  on  PBL  to  detect 

TNF  gene  X 
Tumor  biopsy  (if  feasible)  X 
Western  blot 

(4070A  envelope)  X 
Serum  assay  for  TNF  X 


X 


X 

X 

X 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 


X 


X 

X 

X 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


X X 


X X 

X X 


X 


XXX 
X X 


X X 

X X 


X X X X X 


X 


X 

X 


^To  include  assessment  of  all  sites  of  disease. 


^Includes  total  bilirubin,  SCOT,  LDH,  Alkaline  Phosphatase,  Creatinine,  Bun,  CPK 


1.  Pretreatment  (see  Table,  page  17). 


a.  Complete  physical  examination  noting  in  detail  the  exact  size 


and  location  of  any  lesions  that  exist. 


b.  Complete  chemistry  survey  including  electrolytes,  liver  function 


tests,  calcium,  magnesium,  creatinine,  BUN,  CPK. 

c.  CBC  diferential  count,  PT,  PTT,  platelet  count 

d.  Urine  analysis  and  culture 

e.  Hepatitis  screen 

f.  HIV  titer 
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g.  Pregnancy  test  if  woman  between  the  ages  of  16  and  50 

h.  Chest  x-ray 

i.  Electrocardiogram 

j.  Baseline  x-rays  and  nuclear  medicine  scans  to  evaluate  the 
status  of  disease, 

k.  CT  scan  or  MRI  scan  of  brain 

l.  45  ml  of  clotted  blood  for  serum  storage  and  45  ml  of  anti- 
coagulated blood  for  mononuclear  cell  cryopreservation.  Selected  patients  may 
undergo  pretreatment  lymphocytapheresis. 

m.  Biopsy  of  tumor,  if  possible  with  minimal  morbidity 

2.  During  treatment.  Patients  will  have  a complete  blood  count  and 
chemistry  analysis  panel  at  least  every  other  day  and  a chest  x-ray  performed 
each  week  during  treatment. 

During  the  infusion  of  the  transduced  cells,  patients  will  be  monitored 
closely  in  the  Surgical  Intensive  Care  Unit,  Vital  signs  including  blood 
pressure,  pulse,  and  respirations  will  be  measured  every  15  minutes  during  the 
cell  infusion  and  every  30  minutes  for  at  least  four  hours  or  until  the  patient 
is  stable.  A pulse  oximeter  will  be  used  for  on-line  measurement  of  oxygen 
saturation  during  and  for  the  four  hours  after  cell  infusion  as  well.  If  the 
systolic  blood  pressure  drops  below  80  mm/Hg,  or  the  oxygen  saturation  drops 
below  90%  during  the  cell  infusion,  the  cell  infusion  will  be  terminated 
immediately, 

3.  Post-treatment  (see  Table,  page  17).  Complete  evaluation  of  evaluabl 
lesions  with  physical  examination,  biopsy,  if  feasible,  and  appropriate  x-rays 
and/or  scans  prior  to  each  cell  infusion  cycle  and  at  approximately  eight  weeks 
after  the  end  of  treatment  to  evaluate  response  to  treatment. 

Western  blot  analysis  of  patient  serum  to  determine  possible  exposure  to 
retrovirus  envelope  proteins  will  be  performed  at  7 to  8 weeks  after  treatment. 
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4.  Criteria  for  response.  Complete  response  is  defined  as  the  dis- 
appearance of  all  clinical  evidence  of  disease  for  at  least  four  weeks. 

Partial  response  is  defined  as  the  50%  or  greater  decrease  of  the  sum  of  the - 
products  of  perpendicular  diameters  of  all  lesions  lasting  at  least  four  weeks 
with  no  increase  in  existing  lesions  or  appearance  of  new  lesions.  Any  patient 
having  less  than  a partial  response  is  considered  to  be  non-responsive  to 
treatment. 

POTENTIAL  SIDE  EFFECTS  AND  REPORTING  OF  ADVERSE  REACTIONS. 

1.  Adverse  Drug  Reaction  Reporting  will  be  performed  in  accord  with  NCI 
current  reporting  requirements  for  Phase  I studies  as  follows: 

Report  by  telephone  to  IDB  within  24  hours  (301  496-7957, 

Available  24  hours) 

a.  All  life  threatening  events  (Grade  4)  which  may  be  due  to  drug 
administration. 

b.  All  fatal  events. 

c.  The  first  occurrence  of  any  previously  unknown  clinical  event 
(regardless  of  Grade) 

Written  report  to  follow  within  10  working  days  to: 

Investigational  Drug  Branch 

P.O.  Box  30012 

Bethesda,  Maryland  20824 

2.  Data  will  be  submitted  to  CTMS  at  least  once  every  two  weeks.  The  NCI/ 

DCT  Case  Report  of  ACES  will  be  used  to  report  to  CTMS. 

All  adverse  reactions  should  also  be  reported  to  the  IRB. 

3.  Side  effects  of  IL-2.  A variety  of  side  effects  have  been  associated 
with  IL-2  administration.  We  have  had  experience  with  the  use  of  high-dose 
IL-2  either  alone  or  in  combination  with  cells  or  other  cytokines  in  1,039 
courses  in  652  patients.  A listing  of  the  side  effects  and  their  incidence  is 
presented  in  Table  8. 
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TNF  administration  can  also  be  associated  with  side  effects  including  fever, 
chills,  hypotension,  oliguria,  weight  loss,  nausea,  vomiting  and  malaise. 

All  side  effects  will  be  graded  using  the  standard  toxicity  sheet  used  in 
all  prior  IL-2  related  protocols  presented  in  Appendix  B. 

4.  Potential  risks  of  retroviral  mediated  gene  modification  of  TIL  (29). 

1)  Insertional  mutagenesis.  The  Moloney  murine  leukemia  virus  used 
in  this  vector  construct  can  cause  T cell  lymphomas  in  certain  strains  of  mice. 
The  possibility  of  causing  malignancy  in  cells  secondary  to  the  random 
insertion  of  the  retroviral  vectors  in  the  genome  exists,  though  the  actual 

'risk  of  this  occurring  is  thought  to  be  low. 

The  design  of  the  proposed  protocol,  however.  Includes  time  for  extensive 
testing  of  TIL  following  exposure  to  the  retroviral  vector  prior  to  Infusion 
into  the  patient.  Tests  of  the  viral  supernatant  as  well  as  of  the  actual  TIL 
used  for  infusion  will  be  conducted  to  assure  that  no  replication  competent 
virus  is  present  in  either  preparation.  In  addition,  tests  will  be  performed 
on  the  transduced  TIL  populations  themselves  to  assure  that  they  remain 
dependent  on  IL-2  for  their  continued  proliferation.  TIL  are  dependent  on  IL-2 
for  their  continued  growth  and  will  die  in  the  absence  of  IL-2.  IL-2  will  be 
withdrawn  from  an  aliquot  of  the  culture  prior  to  TIL  infusion  to  assure  that 
TIL  retain  their  dependence  on  IL-2. 

2)  Risk  from  murine  retrovirus.  Exposure  of  the  cancer  patient  to 
retrovirus  could  theoretically  pose  a risk  of  insertional  mutagenesis.  It 
should  be  emphasized,  however,  that  careful  tests  will  be  conducted  to  assure 
that  the  patient  is  not  exposed  to  replication  competent  virus.  The  retrovirus 
derived  from  the  Moloney  murine  leukemia  virus  has  been  modified  so  that  it  no 
longer  contains  any  intact  viral  genes  and  thus  cannot  produce  the  envelope 
proteins  necessary  to  package  its  RNA  into  an  intact  infectious  virus 
(22,23,30,31).  To  assemble  the  retrovirus,  a retrovirus  packaging  cell  line 
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was  used  that  contained  a second  defective  retrovirus  which  expresses  the  viral 
structural  proteins.  This  packaging  cell  line  does  not  produce  replication 
competent  retrovirus  because  of  multiple  modifications  made  to  the  second 
retrovirus  that  prevent  its  replication,  Including  removal  of  signals  required 
for  RNA  encapsidation , reverse  transcription,  and  Integration  (28).  Multiple 
assays  will  be  performed  on  the  packaging  cell  line,  the  retroviral  vector 
supernatant  as  well  as  on  the  TIL  prior  to  infusion  to  Insure  that  no 
replication  competent  virus  is  present.  These  tests  will  include  S+L-  assays 
including  3T3  amplification,  PCR  assays  for  the  envelope  gene,  and  assays 
for  reverse  transcriptase.  Any  supernatants  or  TIL  with  evidence  of  any 
replication  competent  virus  will  not  be  utilized.  The  3T3  amplification  and 
S+L-  assays  are  thought  to  be  capable  of  detecting  a single  replication 
competent  viral  particle  per  ml. 

Prior  safety  studies  have  shown  that  exposure  of  primates  to  large 
infusions  of  infectious  murine  amphotrophic  virus  produce  no  acute  pathologic 
effects  (32).  In  a study  of  21  primates  receiving  retroviral  mediated  gene- 
modified  autologous  bone  marrow  cells  no  animal  showed  evidence  of  toxicity 
related  to  the  gene  transfer  as  long  as  4 years  after  infusion  (33,  unpublished 
data) . 

More  recently  we  have  seen  cancer  develop  in  a mouse  that  received  large 
amounts  of  retroviral  vector  supernatant  by  the  intraperitoneal  route.  We  are 
currently  conducting  studies  to  see  if  this  tumor  is  related  to  the  retroviral 
transfer.  It  should  be  emphasized,  however,  that  these  mice  were  exposed  to 
large  amounts  of  retroviral  vector  and  that  the  patients  in  the  proposed 
protocol  will  not  be  exposed  to  the  vector  supernatant.  TIL  will  be  transduced 
with  the  retroviral  vector  supernatant  and  then  the  TIL  will  be  washed 
extensively  and  then  grown  for  several  weeks  in  the  absence  of  supernatant. 

The  TIL  will  then  be  washed  extensively  again  prior  to  reinfusion  into  the 
patient . 
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3)  Limitation  of  the  usefulness  of  aminoglycoside  antibiotics*  The 


NeoR  gene  product,  neomycin  phosphotransferase  (NPT),  phosphorylates  the  3’ 
hydroxyl  group  of  the  aminohexose  I of  neomycin  and  its  analogues,  thereby  in- 
activating the  antibiotic.  While  amikacin  may  be  inactivated  by  this  enzyme, 
gentamicin  and  tobramycin  do  not  contain  an  hydroxyl  at  the  3’  position  and  are 
not  inactivated  (34,35).  Therefore,  introduction  of  the  NeoR  gene  would  not 
exclude  the  use  of  aminoglycosides  or  any  other  conventional  antibiotic  that 
may  be  needed  in  the  clinical  management  of  these  patients. 

4)  Production  of  increased  TNF  by  TIL.  The  intravenous  administra- 
tion of  large  amounts  of  recombinant  TNF  (greater  than  8 ug/kg)  to  patients  can 
lead  to  hypotension.  One  of  the  hypotheses  upon  which  the  protocol  is  based  is 

that  the  localization  of  cells  at  the  tumor  site  will  lead  to  the  local 

production  of  TNF  that  will  lead  to  selective  antitumor  effects  at  the  tumor 
site.  It  is  possible,  however,  that  released  TNF  can  lead  to  hypotension  and 
for  this  reason  patients  will  be  carefully  monitored.  Low  numbers  of  cells 
will  be  administered  in  an  escalating  dose  fashion  separated  at  three  weekly 
Intervals  to  monitor  carefully  for  this  potential  side  effect. 

The  total  amounts  of  TNF  produced  by  the  infused  human  TIL  cells  (assuming 
an  average  production  of  500  pg  TNF/10^  cells/24  hrs)  will  be  0.07  ug/kg/24  hrs 

at  the  first  dose  level  of  infusion  (10^®  cells)  or  less  than  1/100  of  that 

tolerated  by  humans  following  the  Intravenous  Infusion  of  recombinant  TNF 
(8  ug/Kg/24  hrs).  Further,  nontransduced  TIL  secrete  approximately  20  pg/lO^ 
cells/24  hours  (see  Table  4).  Over  40  prior  patients  have  tolerated  from  2-6  x 
10^^  of  these  TIL  (thus  producing  about  0.2  ug  TNF/Kg/24  hours  which  is  about  3 
times  higher  than  the  amount  of  TNF  produced  by  the  starting  dose  of  transduced 
TIL).  In  addition  we  have  demonstrated  that  lymphokine  activated  killer  (LAK) 
cells,  which  do  not  selectively  traffic  to  tumor  deposits,  secrete  about 
570  pg  TNF/106  cells  (in  four  separate  experiments  LAK  cells  produced  974,  413, 
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268  and  631  pg  TNF/IO^  cells  respectively).  These  levels  of  TNF  secretion  are 
similar  to  those  of  TNF-gene  modified  TIL.  In  our  previous  immunotherapy  trials 
we  have  administered  up  to  1.5  x 10^^  LAK  cells  along  with  IL— 2 to  180  cancer 
patients  (286  treatment  courses).  These  patients  thus  received  over  17  times  the 
amount  of  TNF  that  will  be  produced  by  the  starting  dose  of  TNF  modified  TIL. 

The  TNF  gene  Inserted  into  the  TIL  is  the  native  type  TNF  cDNA. 

Although  we  have  not  been  able  to  successfully  introduce  the  TNF-NeoR 
genes  into  murine  TIL  we  have  used  this  retroviral  vector  to  introduce  these 
genes  into  a non-cytolytic  long  term  murine  T-cell  line.  This  transduced  murine 
T cell  line  produced  300-500  pg  TNF/10^  cells/24  hrs.  and  5 x 10^  cells/kg  were 
injected  i.v.  or  2 x 10^  cells/kg  were  injected  i.p.  into  18  syngeneic  C57BL/6 
mice  and  all  tolerated  the  TNF  producing  T cells  without  toxicity.  Similarly, 
the  same  vector  was  used  to  transduce  the  MCA-205  tumor  line,  syngeneic  to 
C57BL/6  mice.  This  tumor  line  produced  from  10,000  to  12,000  pg  TNF/10^  cells/24 
hours.  This  TNF  producing  tumor  cell  line  was  injected  into  131  mice  and  no 
toxic  side  effects  were  noted  in  the  mice  due  to  the  TNF  production  by  this 
tumor.  The  tumors  grew  and  produced  TNF  for  approximately  one  week  and  then 
regressed . 

The  estimates  presented  above  suggest  that  it  is  very  unlikely  that  TNF 
production  by  gene-modified  TIL  will  cause  systemic  toxicity  at  the  starting 
doses  of  TIL  in  this  protocol.  If  serious  toxicity  does  occur,  however, 
several  therapeutic  options  can  be  undertaken.  All  treatment  with  IL-2 
will  cease.  Patients  may  receive  steroids  (4mg  dexamethasome  i.v.  every  6 
hours  for  2 days).  Prior  studies  have  shown  that  steroid  administration 
can  abrogate  lymphocyte  mediated  toxicity  (36,  37).  Efforts  are  being  made  to 
obtain  anti-TNF  antibodies  suitable  for  human  administration  that  may  also 
be  useful. 
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Although  risks  to  the  patient  do  exist  in  the  conduct  of  this  study, 
the  standard  escalating  dose  nature  of  this  study  is  designed  te  minimize  the. 
risks  to  any  individual  patient.  All  patients  treated  in  this  protocol  have 
limited  life  expectancies  due  to  their  advanced  cancer  and  these  risks  are 
thought  to  be  justified  considering  the  possibility  for  therapeutic  benefit. 
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Table  1 


RESULTS  OF  IMMUNOTHERAPY  IN  PATIENTS 

WITH  ADVANCED 

CANCER 

(3/90) 

Treatment  with 

LAK/lL-2 

Cancer  Diagnosis 

Evaluable+ 

( number 

CR 

of  patients) 

PR 

CR  + 
(%) 

Renal 

72 

8 

17 

35% 

Melanoma 

48 

4 

6 

21% 

I Colorectal 

1 

30 

1 

4 

17% 

i 

i Non  Hodgkin's  Lymphoma 

1 

7 

1 

3 

57% 

Sarcoma 

6 

0 

0 

- 

Lung 

5 

0 

0 

- 

1 Other-H- 

10 

0 

0 

— 

!i 


Total  178 


14  30  25% 


+ Includes  all  treated  patients  except  one  lost  to  follow-up  and  one  died  of 
therapy. 


++0ne  patient  each  with  cancer  of  breast,  brain,  esophagus,  ovary,  testes, 
thyroid,  gastrinoma,  unknown  primary  and  two  patients  with  Hodgkin’s 
lymphoma . 


I 

I 

( 


I 

1 


I 
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Table  2 


RESULTS  OF  IMMUNOTHERAPY  IN  PATIENTS  WITH  ADVANCED  CANCER  (3/90) 


Treatment  with  IL-2 


Cancer  Diagnosis 

Evaluable+ 

( number 

CR 

of  patients) 

PR 

CR  + PR 
(%) 

Renal 

60 

4 

8 

20% 

Melanoma 

41 

0 

10 

24% 

Colorectal 

12 

0 

0 

- 

Non  Hodgkin's  Lymphoma 

11 

0 

0 

- 

Breast 

3 

0 

0 

- 

Other-H- 

9 

0 

0 

- 

Total 

136 

4 

18 

17% 

+ Includes  all  treated  patients  except  four 

that  died  of 

therapy. 

++Two  patients  each  with 
ovary,  pancreas,  and 

hepatoma  and  brain 
uterine  cancer. 

cancer;  one 

each  with 

sarcoma,  lung 
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Table  3 


TREATMENT  OF  PATIENTS  WITH  METASTATIC  MELANOMA 
USING  TUMOR  INFILTRATING  LYMPHOCYTES 


Total 

PR  + CR 

% PR  + ' 

(number  of 

patients) 

No  previous  IL-2  therapy 

39 

15 

38% 

Previous  IL-2  therapy 

11 

4 

36% 

Total 

^ , % 

50 

19 

38% 
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Table  4 


Studies  of  Human  TIL  Transduced  with  TNF-NeoR  Vector 


Patient  Patient  Patient 


NV 

1 (B) 

TNF/NEO 

NV 

2 (S) 

TNF/NEO 

3 (P) 

TNF/NEO 

Southern  blot 
for  TNF 

- 

+ 

- 

+ 

- 

+ 

TNF  secretion* 

(pg/10^  cells/24hrs) 

35 

720 

17 

231 

16 

390 

Growth  in  G418 

No 

Yes 

No 

Yes 

No 

Pending 

Growth  after  IL-2 
withdrawal 

No 

No 

No 

No 

No 

No 

*TNF  secretion  assessed  on  day  25,  day  35,  day  33  after  transduction  on  cells  from 
tients  1,  2 and  3 respectively. 
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Table  5 


TNF  Production  by  Transduced  Human  TIL 

Days  afcer  transduction 


Cells 

25 

49 

73 

74 

(pg  TNF/IO^ 

cells/24  hours) 

Non-transduced 

35 

0 

35 

27 

Transduced  unselected 

720 

789 

1083 

N.D. 

Transduced  selected 

N.D. 

N.D. 

N.D. 

2473 

N.D.;  not  done 


Recombinant  DNA  Research,  Volume  14 


[293] 


PATIENT  CHARACTERISTICS 


«k 

•> 

03 

CJ 

t-i 

CO 

1 

u 

CO 

3 

XI 

1 

0^ 

04 

V 

3 

1 

o 

04 

O 

C.  Xi 

O 

93 

> 

■3 

CJ 

CO 

> 

T3 

03 

1, 

3 

cn 

CC] 

(Q 

O 

3 

3 

•r^ 

O 

CO 

3 

cn 

0) 

c 

3 

CO 

O 

C 

CO 

O 

V 

03 

C 

E 

04 

4-1 

• 

0) 

jj 

CQ 

« OJ 

r* 

CO 

• 

C 

• 

.c 

3 

c 

cn 

c 

> 

M 04 

c. 

u 

bo 

CO 

to 

e. 

O 

bo 

OJ 

CO 

CO 

UJ 

C r-l 

u 

u 

c 

4J 

c 

1. 

.o 

CO 

cr 

T3 

u 

3 C. 

c 

CO 

3 

3 

3 

3 

u 

3 

O 

3 

_1  CO 

•« 

u 

iJ 

CD 

Xi 

1-1 

c 

U 

b 

03 

O 

e 

in 

o 

CJN 

*0- 

3 

o; 

00 

n 

v£> 

VO 

CO 

H 

CJ 

o ra 
<u 

C,  Jj 


mo  1— ( 

I— I cn 


cr> 

cn 


u_,  ^ 


o 

o 

u 

u 

3 1 

3 

CO 

CO 

4J  O 

CN 

o 

o 

vr 

m 

4-1 

.3 

iJ 

^ iH 

<N 

CD 

E 

CT3 

3 X 

0) 

3 

OJ 

U w 

> 

2 

CJ 

(.1 

CO 

"O 

04 

u 

Q-i 

C.*^ 

O 

f— 4 

o 

93 

-4  1 

m 

E 

CO 

CO  o 

m 

o 

3 

4_l 

• 

4J  1— 1 

^4 

CM 

H 

o 

o 

OJ 

XI  X 

H 2 U O w 


CN 

<n 

•a- 

<N  CM 

t— 1 

•a- 

CM 

CM 

3 ^ 

X 

X 

X 

X X 

X 

X 

X 

O 

X 

N £ 

vr 

in 

in 

CM  CM 

<r 

CM 

<u 

-a 

T-t  a 

X 

X 

X 

X X 

>: 

X 

X 

X 

CO  w 

'T 

m 

vO 

CM  CM 

C'4 

m 

CM 

m 

3 3 

3 

3 

3 

3 3 

3 

3 

3 

3 

3 

3 

O O 

O 

O 

O 

T3 

•3 

T3 

3 3 

3 

3 

3 

O 

O 

O 

c c 

C 

C 

C 

c 

c 

c 

3 3 

3 

3 

3 

vO 

43  43 

43 

43 

43 

3 

x: 

x: 

.c 

3 3 

3 

3 

3 

4-1 

o. 

a. 

CL 

CJ  CJ 

O 

u 

U 

-<-4 

CO 

!> 

!> 

1. 

.O  33 
3 3 

XI 

3 

X) 

3 

X 

3 

1-3 

1.3 

►3 

CO  cn 

az 

cn 

cn 

C 

c 

C 

o 

o 

o 

C 

•H 

c 

•H 

3 

c 

.H  3 

c 

4J 

o 

4J 

o 

43  r 

x: 

o 

ij  x: 

o 

c 

•H 

«-l  O 

•H 

CJ  3 

CL. 

•H 

u a. 

3 

m 

3 3 

U 

3 C 

3 

3 <-H 

3 

E 

•H 

bo  3 

■H 

3 -H 

c 

.H 

3 •< 

•H 

4.4 

O 

c m 

U 

3 U 

— 

CJ 

3 

CJ 

CO 

X 

X 

•H  O 

CM 

X 

.H  CM 

X 

3 

3 

4.1  13 

3 

•3  3 

1 

C 

3 

T3  1 

c 

3 

l-i 

> 

c 

o 

C 

o 

H 

f-H 

C 3 

■ iH 

3 r 

•H 

i-l 

r— 4 

3 -H 

1.4 

rH 

3 

O "O 

3 

•o 

3 

3 

"O  .X 

3 

3 

ki 

O 

•H  O 

C4 

O 3 

3 

4-1 

O 

O 3 

4-1 

CJ 

O 

o 

43  c 

O 

C E 

3 

1.4 

O 

C 3 

l-i 

o 

•H 

3 

rH 

o 

r-H 

3 

r~i 

3 

r3 

U 

AJ  J= 

3=  C 

t-l 

43 

J=  U 

43 

P- 

3 

3 C. 

3 

O.  3 

3 

c 

3 

O.  3 

c 

3 

"O 

c.  e 

•o 

i 

U 

M 

"O 

§ ^ 

M 

"3 

•H 

•H 

3 

C 

•H 

C 

.4-1 

13 

< h3 

r> 

»J  s 

M 

& 

kJ  1-4 

:s 

|3 

3 3 
E 43 

JlJ 

h 

3 

bo 

;x 

43 

3 

•H  .H 

CJ 

c 

CJ 

3 

E 

|3  CO 

3 

•H 

3 

x: 

P.4 

2 

(44 

P3 

o 

• < 

4-1 

c 

a; 

i-i 

4J 

to 

c. 

OJ 

j= 

4.1 

o 

4.4 


•o 

(U 

u 

04 


U1 

■.-I 

c 


E 

"O 

a 


4J 

3 


<U 

5.4 

04 

3 

4.4 

(0 

x: 


CO 

04 

b 

3 

4-1 

1^ 

3 

c 


4-1 

U 

03 

u 

CO 


03 

04 
CO 
3 

CO 


04 

O 


04 

CO 


o 


S 

(4. 

X 

(44 

(4 

■- — 

■s- 

— — ^ 

3 

CM 

CM 

vO 

X 

in 

•a- 

sr 

'a- 

CM 

E 

3 

C 


4.4 

c 

04 

•H 

U 

CO 

Q.. 


fH  C'4 


sr 


m 


CO 

4J 

o 

t- 

•K 


[294] 


Recombinant  DNA  Research,  Volume  14 


(U 


J2 

tn 


H 


u 

CO 

03  i-l 

i-l 

u-i  03  C 

u 

01 

CO 

O «3  <U 

o 

cn 

O --I 

XJ 

1-1  T3  tJ 

CO 

01  ra 

r- 

m 

cn 

C 

3 

,C  CN  C. 

r—i 

— g 

0^ 

01 

XJ 

S3 

E t 

XJ 

= J O 

u 

3 

Z H-  -u 

01 

03 

> 

c 

U 

o 

3 

-o 

t: 

iH 

i-l 

1 <u 

i-l 

— i 

OJ  c «-• 

01 

CJ 

3 

^ OJ 

c 

CJ 

U E u 

I-l 

I-l  CM 

f— ( ^ 

01 

3 

03 

:j 

in 

•1 

O < 

C 

a 

CO 

o 

5 

u 

1-i 

03  03 

• 

•3 

i-i  ■— 

03 

c 

03 

a rH  1 

O 

1-1 

U 

£ 

E 03  03  TJ 

03 

CJ  C 03 

X-N 

03 

03 

JZ 

> 

•U  CO  Cl 

5^ 

1 

1 ^ 

I 

1 •— 1 

1 ST 

1 O 

e 

CO 

CO  cu  U S 

o 

C 

■o 

bJ  O E' 

CO 

x: 

03 

1-1 

1-1 

1-1 

< 

c 

CD  ^ 

c 

03 

03 

c 

1— 1 c 

03 

U 

CO 

iH 

I-l  o;  I-l 

> 

CO 

03 

O;  03  03  1 

00  I-l 

CM  CM 

00  m 

in  m 

O m 

O 

•H 

U 

•3 

^ U = C 

• • 

• • 

• • 

• • 

• • 

• • 

bO 

03 

c. 

3 

E I-l 

pg  P" 

O CO 

<2  sr 

cn  m 

vo  cn 

tn  vO 

W 

XJ 

• 

= l*-.  C X 

CN 

I— 1 1— 1 

CM 

03 

03 

m 

Xi 

3 

Z O I” 

t-i 

1-1 

CO 

Xi 

03 

XJ 

3 

cn 

3 

C 

c 

CO 

”3 

V 

5 

o 

3 

>— 

CO 

o 

1-1 

CO 

3 

u: 

to  * 

cn 

3 

O 

CJ 

C -ie  ^ 

CO 

3 

3 

X1-. 

—I  03  CO 

03 

IM 

o. 

c. 

— -1  E 

m cn 

m m 

00  *^ 

\ cn  m 

C o 

O CO 

O 

CD 

c 

•< 

t: 

.D  — 1 CO 

• • 

• • 

• • 

• • 

• • 

• • 

1— I 

1-1 

c 

cn 

S E-i  "O 

CM 

n cn 

CM  CM 

CM  CO 

CSJ  CM 

CM  CM 

•c 

F— 1 

<u 

o 

O 

03 

03 

I— 1 

Xi 

1-1 

t. 

C 

U 

CJ 

1— 1 

3 

XJ 

2: 

■K 

3 

03 

XJ 

3 

C 

u 

•a 

CJ 

f— 1 

3 

o 

1— 1 

03 

3 

•3 

fc 

■H 

3 

CJ 

1— 1 

CJ 

3 

c 

03 

o o 

ON  o 

ST  C 

<r  o 

O o 

C o 

CJ 

3 

CO 

C 

C 

o c 

o CO 

1^  c 

CM  O 

00 

c ^1 

'O 

c 

3 

uz 

T3  <0 

CM  O 

00  I-l 

cn  <■ 

«T  sr 

O CM 

i-H 

CO 

1-1 

• 

Xi 

o 

I—  C. 

«k  • 

A 

* 

— 

->  • 

m m 

^-1 

c 

U-i 

3 

O 3< 

cn  vC 

in 

in 

<30  CT\ 

CO  UO 

CO 

CO 

Cb  bJ 

cn 

CM 

bl 

U-i 

3 

3 

c/: 

u 

u 

o 

XJ 

3: 

o 

1 

m 

XJ 

c: 

£ 

z 

c 

03 

Xi 

b: 

1— 1 i-l 

m 

o 

£ 

ra 

bO 

E— 

CO  CD  5 

z 

1-1 

c. 

c 

CJ 

u u-i  O 

*o  o 

m in 

in  00 

in  oo 

vC 

o o 

• 

1-1 

3 

1-1 

< 

p CO  O U 

C 'O 

\0  vO 

cn  -T 

cn  >T 

m cn 

cn  cn 

TJ 

CO 

Xi 

c=: 

He  o 

CO 

03 

• 

1-1 

3 

c 

U 

C 

• 

CO 

•3 

•3 

vO 

03 

o 

u 

3 

CJ 

1 

m 

i-l 

1-1 

C 

03 

"3 

u 

CO 

u 

03 

£ 

C 

M 

>»  0) 

1-1 

CO 

1-1 

« 

H 

1 iJ  U_l 

c 

c 

IJ 

1.3 

o. 

-H  C + 

1-1 

1-1 

CO 

X 

u-l 

iJ  CJ  C 

n 

cn 

vO 

vO 

v£3 

E 

E 

C- 

bo 

3 

0 

•— i *1-1  O 

• 

• 

• 

• 

• 

• 

•a 

CO 

c 

3 U-i  -H 

1 

1 

1 

1 

1 

1 >-1 

(0 

1-1 

03 

1-1 

•3 

Xi 

Z CC  O iJ 

c 

JZ 

C 

3 

CO 

o 

u 

.Q 

3 

• 

XZ 

CJ 

3 

£ 

E 

U-l 

o 

O 

•3 

3 

3 

o 

03 

o 

1-3 

'O 

3 

u 

C 

y-N 

U 

u 

3 

3 

t1  1 

00 

•o 

• 1 

3 

3 

0 

03  CD  03  *0 

1 

IM 

1.3 

03 

x: 

•3 

XJ 

.a  rH  C 03 

o 

00 

in 

00 

•T 

00 

MO 

O 

CO 

Xi 

1-1 

3 

C 

S I-l  fl  O 

• 

« 

• 

• 

« 

• 

o 

03 

3 

C 

3 

3 

3 03  U 3 

X 

1 >-l 

1 CM 

1 

1 *H 

1 *-1 

1 O 

c 

iH 

1-1 

o 

3 

£ 

c 

Z O H "O 

o 

CO 

Xi 

Xi 

3 

0 

1H 

bi 

1-1 

fcO 

XJ 

1H 

CO 

o 

c 

'•H 

c 

c 

iH 

03 

3 

S'? 

*1-1  1 o 

CC3 

CO 

£ 

Xi 

3 

o 

> 

O CO  Ifl 

a 

03 

3 

Xi 

I-H 

c U 

X 

1-1 

CD 

XJ 

3 

U-l 

5s  <0  C3 

cn 

<T> 

CM 

CM 

vO 

oo 

03 

T3 

1—1 

XJ 

3 

0 

CQ  U 3 

1 -H 

1 »— 1 

1 >-< 

1 <~l 

1 I-l 

I 

3 

CO 

3 

1— 1 

3 

C H T3 

•o 

XJ 

f— 1 

CJ 

3 

1— 1 

Xi 

I-H 

CO 

1— 1 

O 

O. 

3 

o 

03 

bo 

X 

1 

u-l 

1— 1 

CJ 

c 

3 

o 

E 

03  CD  *a 

CO 

1-1 

XJ 

-T 

3 

•-I  C 03 

CO 

CO 

CO 

(0 

cn 

cn 

no 

u 

■a 

Xi 

3 

vO 

C 

•-I  CO  C3 

o <11 

o <u 

o 03 

O 03 

o <u 

o p 

03 

c 

03 

3 

Xi 

1 — I 

03  U 3 

Z H 

Z 5« 

Z H 

Z 5« 

Z 5>-> 

Z 5>-> 

4-1 

03 

a 

na 

3 

u-l 

CJ  H T3 

CO 

E 

3 

C.  H-l 

0 

•ic 

f— 1 

1-1 

"C3 

•3 

3 

z 

-K 

3 

I-l 

CO 

03 

3 

fli 

0 

u 

* 

tl 

03 

c 

1-1 

CO 

1-1 

C 

< 

03 

f-i 

C, 

CD 

Xi 

O 

XJ 

03 

m 

X 

u 

CO 

3 

c 

3 

•H 

t-i 

CM 

cn 

«T 

in 

CJ 

03 

u 

> 

H 

iH 

PS 

1-) 

•k 

* 

•k 

+ 

CO 

•k 

-k 

C3-. 

•k 

Recombinant  DNA  Research,  Volume  14 


[295] 


Table  8 


Toxicicv  of  Treatmenc  with  Interleukln-2 

Total 

Number  of  patients  _-652 

Number  of  courses  _ 1039 

Chills  399 

Pruritus  180 

Necrosis  5 

Anaphylaxis  ^ 1 

Mucositis  (requiring  liquid  diet)  30 

Alimentation  not  possible  4 

Nausea  and  vomiting  666 

Diarrhea  596 

Hyperbilirubinemia  (maximum/mg  Z) 

'2,1  - 6.0  547 

6.1  - 10.0  179 

10.1+  83 

Oliguria 

<80  ml/8  hours  347 

<240  ml/24  hours  42 

Weight  gain  (7,  body  weight) 

0.0  - 5.0  377 

5.1  - 10.0  436 

10.1  - 15.0  175 

15.1  - 20.0  38 

20.1+  13 

Elevated  creatinine  (maximum/mg  %) 

2.1  - 6.0  637 

6.1  - 10.0  85 

10.1+  10 

Hematuria  (gross)  2 

Edema  (symptomatic  nerve  or  vessel  compression)  17 

Tissue  ischemia  2 

Resp.  distress; 

not  intubated  67 

intubated  41 

Bronchospasm  9 

Pleural  effusion  (requiring  thoracentesis)  17 

Somnolence  114 

Coma  33 

Disorientation  215 

Hypotension  (requiring  pressors)  508 

Angina  22 

Myocardial  infarction  6 

Arrhythmias  78 

Anemia  requiring  transfusion  (number  units  transfused) 

1-15  377 

6-10  95 

11-15  24 

16+  14 

Thrombocytopenia  (minimum/mm^) 

<20,000  131 

20.001  - 60,000  361 

60.001  -100,000  285 

Central  line  sepsis  63 

Death  10 
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FIGURE  t 


POLYMERASE  GRAIN  REACTION  (FOR)  ASSAY  FOR  NEO-R 
GENE  IN  PEL  AND  TUMOR  FROM  CANCER  PATIENTS  AFTER 
JNfUSION  OF  TRANSDUCED  TIL 
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MEDICAL  RECORD 

CONSENT  TO  PARTICIPATE  IN  A CLINICAL  RESEARCH  STUDY 
• Adult  Patient  or  • Parent,  for  Minor  Patient 

INSTITUTE:  NATIONAL  CANCER  INSTITUTE 

STUDY  NUMBER 

PRINCIPAL  INVESTIGATOR:  a 

Rn<5<anhpTo-  M “n  T 

gyijQY  TITLE’  CENE  THERAPY  OF  PATIENTS  WITH  ADVANCED  CANCER  USING  TUMOR 

INFILTRATING 

LYMPHOCYTES  TRANSDUCED  WITH  THE  GENE  CODING  FOR  TUMOR  NECROSIS  FACTOR 

INTRODUCTION 

We  invite  you  (or  your  child)  to  take  part  in  a research  study  at  the  National  Institutes  of  HealthTlt  is  important  that 
read  and  understand  several  general  principles  that  apply  to  all  who  take  part  in  our  studies:  (a)  takinc  part  in  the  st 
is  entirely  voluntary;  (b)  personal  benefit  may  not  result  from  taking  part  in  the  study,  buLknowPedge  may  be  gained  • 
will  benefit  others;  (c)  you  may  withdraw  from  the  study  at  any  time  without  penalty  or  loss  of  any  benefits  to  which 
are  otherwise  entitled.  The  nature  of  the  study,  the  risks,  inconveniences,  discomforts,  and  other  pertinent  informa 
about  the  study  are  discussed  below.  You  are  urged  to  discuss  any  questions  you  have  about  this  study  with  the  = 
members  who  explain  it  to  you. 

Nature  of  the  Study; 

Your  disease  has  spread  to  portions  of  your  body  so  that  s-tandard  therapy  such  as 
drugs,  surgery,  and  radiation  are  no  longer  effective  (beneficial).  Treatments  will 
be  offered  to  you  in  this  study  that  may  help  fight  your  disease.  But  because  these 
treatments  are  experimental,  it  is  not  possible  to  determine  if  you  will  receive  any 
direct  benefit  from  them.  The  purpose  of  this  study  is  to  determine  the  maximum 
doses  of  a treatment  consisting  of  your  own  gene-modified  immune  lymphocytes  and 
interleukin-2  that  can  be  administered  to  patients.  Since  this  is  a new,  experi- 
mental treatment  we  will  also  be  observing  you  to  determine  the  side  effects  of  the 
therapy.  In  addition,  we  will  monitor  the  effects  of  treatment  on  the  growth  of  your 
tumor.  IL-2  Is  a biological  substance  normally  produced  in  human  cells  In  small 
quantities.  By  using  new  techniques  in  the  laboratory  it  can  be  produced  in  large 
amounts  in  bacteria  in  order  to  be  given  to  you  in  larger  quantities  than  is  normally 
produced  in  your  body.  Also,  we  will  try  to  isolate  some  lymphocytes  (a  type  of 
immune  cell)  from  your  tumor,  which  will  be  grown  in  large  numbers  in  the  laboratory. 
We  will  Insert  a gene  into  these  cells  that  causes  them  to  produce  increased  amounts 
of  a substance  called  tumor  necrosis  factor  (TNF)  and  then  give  these  cells  back  to 
you.  The  purpose  of  giving  you  your  own  lymphocytes  is  that  we  hope  these  lymphocytes 
(TIL)  will  attack  and  kill  your  tumor.  This  type  of  therapy  using  immune  cells  is 
called  immunotherapy.  There  are  no  known  curative  treatments  for  patients  with  your 
disease.  Some  doctors  use  chemotherapy  (drug)  treatments.  The  option  also  exists  to 
receive  no  treatment  at  this  time. 


Procedures 

Before  receiving  any  drug  therapy,  you  will  have  a number  of  tests  to  evaluate  if  you 
qualify  for  this  study.  These  tests  will  be  done  on  an  inpatient  or  outpatient  basis 


PATIENT  IDENTIFICATION 


CONSENT  TO  PARTICIPATE  IN  A CLINICAL 
RESEARCH  STUDY 

• Adult  Patient  or  • Parent,  for  Minor  Patie.  t 
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.iEDlCAL  RECORD 


CONTINUATION  SHEET  for  either: 


NIH  2514-1,  Consent  to  Participate  In  A Clinical  Research  Study 

NIH  2514-2,  Minor  Patient’s  Assent  to  Participate  In  A Clinical  Research  Study 


STUDY  NUMBER: CONTINUATION:  page_Lof ?pages. 

and  may  Include  the  following:  1)  x-rays  of  the  brain,  chest,  and  abdomen  2)  blood 

tests  3)  testing  your  blood  for  the  antibodies  to  Human  Immunodeficiency  Virus  (HIV), 
the  virus  that  causes  AIDS.’  If  you  are  found  to  have  these  antibodies,  you  may  not 
participate  in  this  study.  If  you  qualify  for  this  study,  we  will  place  a catheter 
(small  plastic  tube)  into  a vein  in  your  upper  chest  wall  (Hickman  catheter)  or  in  your 
neck  (jugular  venous  line).  This  catheter  will  be  used  to  administer  all  compounds  in 
this  study  and  will  remain  in  place  for  the  duration  of  your  therapy  (placement  of  these 
catheters  may  be  performed  in  the  Surgical  Intensive  Care  Unit). 

A section  of  one  of  your  tumor  will  be  surgically  removed,  and  we  will  try  to  isolate  the 
lymphocytes  (a  type  of  immune  cell)  from  within  the  tumor  and  grow  them  in  the  laboratory  i- 
large  numbers.  If  this  can  be  accomplished  successfully,  then  these  lymphocytes  — known  a 
tumor  infiltrating  lymphocytes  (TIL)  — will  be  returned  to  you  by  vein  immediately  before 
starting  the  IL-2  administration.  You  will  receive  the  lymphocytes  intravenously  (by 
vein).  The  TIL  cell  infusion  will  take  about  one  hour  and  the  IL-2  infusions  will  each 
take  about  15  minutes.  This  will  be  followed  in  two  to  24  hours  by  an  infusion  by  vein 
of  interleukin-2  (IL-2),  every  eight  hours  for  up  to  five  days.  To  receive  the  therapy, 
you  will  be  admitted  to  the  hospital  for  about  seven  days.  Every  three  weeks  you  will 
•eturn  to  the  hospital  for  another  similar  treatment  with  TIL  and  IL-2,  but  using  increasin 
numbers  of  TIL  with  each  treatment,  for  a total  of  four  treatments. 

RISK/ SIDE  EFFECTS 

The  risks  to  you  of  participating  in  this  study  may  include  the  following. 

Placement  of  the  Catheter 

It  is  possible  that  we  might  cause  a small  hole  in  the  lung  as  we  insert  the  catheter. 

This  may  require  putting  a tube  in  the  chest  for  several  days.  The  catheter  may  become 
infected.  Appropriate  treatment  will  be  given  if  this  occurs. 

Interleukin-2 


The  administration  of  the  interleukin-2  that  you  will  receive  can  cause  side  effects  that 
include  weight  gain  due  to  retention  of  as  much  as  20  lbs  of  fluid  over  the  course  of  a 
week.  This  weight  gain  results  can  cause  your  arms  and  legs  to  swell  and  can  result  in 
accumulation  of  fluid  in  the  lungs.  This  can  cause  shortness  of  breath  and  require 
placement  of  a tube  in  your  windpipe  (trachea)  to  allow  for  mechanical  breathing  (breathing 
assisted  by  a machine).  This  would  require  that  you  be  transferred  to  the  Surgical 
Intensive  Care  Unit.  Less  serious  shortness  of  breath  is  common,  and  you  may  require 
oxygen  delivered  by  a face  mask  during  some  portion  of  this  treatment.  Other  side  effects 
include  fever  and  chills,  which  generally  can  be  eliminated  by  the  use  of  appropriate 
medication.  You  also  might  develop  nausea,  diarrhea,  a skin  reaction  with  itching,  nasal 
congestion,  and  abnormalities  in  kidney  and  liver  function.  You  also  may  develop  mental 
changes  ranging  from  confusion  and  forgetfulness  to  disorientation.  Other  possible  side 
effects  Include  fatigue  and  mouth  dryness.  It  also  Is  possible  your  blood  counts  may 
drop  and  that  you  might  require  red  blood  cell  and  platelet  transfusions.  Heart  problems 
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can  occur,  Including  Irregular  heart  beat,  low  blood  pressure,  and  heart  attack.  Some 
patients  have  had  their  colon  torn,  resulting  in  abdominal  inflammation  and  infection 
that  required  surgery  to  co'rrect. 


It  is  very  unlikely,  though  possible,  that  this  treatment  could  kill  you.  In  previous 
studies  many  of  these  side  effects  disappeared  or  were  alleviated  after  halfing  the  IL-2 
administration.  Other  unknown  side  effects  may  occur. 


Tumor  Infiltrating  Cells 

The  administration  of  the  TIL  may  cause  fever,  chills,  and  shortness  of  breath.  Based 
on  our  previous  experience,  these  side  effects  are  expected  and  should  only  last  a few 
hours.  Because  these  lymphocytes  are  grown  from  your  tumor,  it  is  possible  that  the 
lymphocytes  we  return  to  you  may  contain  tumor  cells.  This  may  make  your  condition 
worse,  but  we  will  carefully  examine  the  lymphocytes  that  you  are  given  to  decrease  the 
chance  that  this  may  occur. 

i 

The  purpose  of  this  study  is  to  determine  the  maximum  doses  of 'a  treatment  consisting 
of  your  own  gene-modified  immune  lymphocytes  and  interleukin-2  that  can  be  administered 
to  patients.  Since  this  is  a new,  experimental  treatment,  we  will  monitor  the  effects  of 'i 
treatment  on  the  growth  of  your  tumor.  I 

•I 

Although  treatment  with  the  tumor  infiltrating  lymphocytes  (TIL)  can  shrink  tumors  in  some! 
patients,  many  patients  do  not  respond  to  treatment  and  even  those  that  exhibit  shrinkage 
may  show  regrowth  of  the  tumor  after  a short  period  of  time  (months).  Recent  scientific  i 
advances  have  made  it  possible  to  modify  the  genetic  makeup  of  the  TIL  in  an  effort  to  ! 
make  the  TIL  more  effective.  The  scientific  advance  is  called  "retroviral-mediated  j 

gene  transfer”  and  allows  us  to  Insert  a gene  into  some  of  your  lymphocytes,  stimulating  ! 
them  to  produce  a hormone  called  tumor  necrosis  factor  (TNF).  This  hormone  is  naturally  | 
produced  in  the  body  in  small  amounts.  TNF  is  thought  to  play  a role  in  body  defenses  ! 

against  cancer.  Giving  too  much  TNF  may  be  dangerous  and  may  cause  life-threatening  j 

low  blood  pressure.  TNF  can  also  cause  fever,  chills,  low  urine  output,  weight  loss,  ! 

nausea,  vomiting  and  fatigue.  The  Introduction  of  this  gene  may  or  may  not  improve  j 

the  anti-cancer  effects  of  the  TIL.  It  is  even  possible  that  it  could  decrease  the  ' 

anti-cancer  effects  of  the  lymphocytes  although  this  is  considered  unlikely;  we  cannot  ' 

tell  at  this  time.  The  gene-modified  TIL  may  have  more  dangerous  side-effects,  such  as 
causing  low  blood  pressure,  than  would  unmodified  TIL.  | 

If  you  decide  to  participate  in  this  part  of  the  study,  a gene  will  be  inserted  into  a 
portion  of  your  lymphocytes  by  a special  laboratory  technique.  These  special  lymphocytes  j 
are  referred  to  as  "marked”  lymphocytes  (or  "marked”  TIL),  A gene  is  a part  of  a 
chromosome  (hereditary  material)  that  contains  the  information  a cell  needs  to  make 
proteins.  By  Inserting  a gene  into  your  tumor  Infiltrating  lymphocytes,  we  will  be  I 

able  to  distinguish  these  marked  lymphocytes  from  all  other  cells  in  your  body.  Thus, 
we  will  be  able  to  study  some  Important  aspects  of  their  life  span  and  function.  i 

The  following  procedure  will  be  used  to  Insert  the  gene  into  your  lymphocytes.  Your  j 
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lymphocytes  will  be  isolated  from  your  tumor  as  usual. 
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A portion  of  these  lymphocytes 


will  have  the  gene  Inserted.  The  gene  is  attached  to  a harmless  virus  that  can  enter  your 
lymphocytes,  taking  the  gene  with  it.  These  "marked"  lymphocytes  are  then  grown  in  the 
laboratory  in  large  numbers.  Special  tests  are  performed  on  these  marked  lymphocytes 
to  determine  if  they  are  growing  properly  with  no  abnormalities  so  as  to  minimize  the 
foreseeable  risks  to  you  (see  below).  If  no  abnormalities  in  the  marked  cells  are 
identified,  they  will  be  given  back  to  you  through  your  vein  along  with  the  other 
unmarked  lymphocytes  at  the  appropriate  time. 

There  are  some  potential  risks  to  this  procedure.  First,  even  though  the  virus  used  to 
insert  the  gene  into  your  lymphocytes  cannot  grow  and  is  considered  harmless  to  you,  it 
is  possible  that  events  could  occur  within  the  cell  that  allows  the  virus  to  grow  or 
cause  the  cell  to  become  cancerous.  To  minimize  this  possibility,  the  gene-marked  lympho- 
cytes will  be  tested  and  if  any  abnormalities  are  found,  they  will  be  discarded.  However, 
since  this  is  a new  procedure,  we  do  not  know  whether  or  not  the  marked  cells  could 
become  abnormal  after  they  have  been  injected.  In  a number  of  animal  experiments,  we 
have  been  unable  to  demonstrate  either  virus  production  or  the  development  of  cancer 
cells  for  greater  than  two  years  after  treatment.  There  is  a'remote  possibility,  however, 
that  the  altered  tumor  infiltrating  lymphocytes  that  we  administer  could  cause  a tumor. 
Second,  the  inserted  gene  produces  a protein  that  inactivates  certain  antibiotics.  These 
antibiotics  are  not  commonly  used  to  treat  infections  in  humans,  and  many  other  antibiotic 
are  available  that  will  not  be  inactivated  and  would  be  effective  in  treating  bacterial 
Infections. 

We  emphasize  that  this  procedure,  called  retroviral-mediated  gene  transfer,  has  only  been 
used^  before  in  very  few  human  patients.  Because  this  procedure  is  relatively  new,  it  is 
possible  that  despite  our  extensive  efforts,  other  unforeseen  problems  may  occur  including, 
the  very  remote  possibility  that  death  may  occur. 

■You  will  undergo  biopsy  of  tumor  and  other  tissue,  if  available,  on  several  occasions 
before  and  after  the  TIL  are  given.  Blood  and  tissue  specimens  will  be  taken  where 
possible  to  follow  the  life  span  and  function  of  these  marked  cells. 

This  clinical  procedure  has  attracted  a great  deal  of  attention  from  the  lay  media.  We 
will  make  every  effort  to  protect  the  confidentiality  of  you  and  your  family.  However, 
because  of  this  media  interest  there  is  a greater  risk  than  usual  that  information  con- 
cerning you  and  your  treatment  will  appear  publicly  without  your  consent. 


Follow-Up 


After  you  receive  each  cycle  of  therapy  you  will  be  discharged  from  the  hospital.  At 
eight  weeks  after  the  last  treatment  you  will  be  required  to  return  to  the  NIH  for 
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follow-up  studies.  Tests  used  to  decide  if  your  tumor  has  responded  to  the  therapy  will  [ 
be  similar  to  those  you  had  before  beginning  the  therapy. 

If  your  disease  recurs  after  treatment  in  this  protocol,  you  will  be  eligible  to  be 
considered  for  other  protocols  at  the  National  Cancer  Institute  and  you  will  receive  j 
treatment  as  indicated  by  your  disease  or  referred  elsewhere  for  such  treatment.  As  thiS| 
is  a new  therapy,  side  effects  that  may  cause  your  condition  to  deteriorate  may  be  en-  ! 
countered.  You  will  be  watched  closely  for  any  side  effects.  j 


You  are  free  to  withdraw  your  consent  to  participate  in  this  study  at  the  National  Cancerl 
Institute  and  seek  care  from  any  physician  at  any  time.  This  will  involve  no  loss  of 
benefits  and  will  not  penalize  your  care  in  any  way.  I 


If  you  have  any  questions  concerning  issues  of  patients  rights  you  can  contact 
, phone# ^ , in  the  Clinical  Center,  NIH. 
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INCLUSION  OF  HIV  TESTING  IN  CONSENT  TO 
PARTICIPATE  IN  A CLINICAL  RESEARCH  STUDY 


As  part  of  your  participation  in  this  study,  it  will  be  necessary  to  test  your  blood  for  the  presence  of 
antibodies  to  the  Human  Immunodeficiency  Virus  (HIV),  the  virus  that  causes  Acquired  Immune 
Deficiency  Syndrome  (AIDS).  In  order  to  perform  the  test,  a small  amount  of  blood  (approximately  2 
teaspoons)  will  be  withdrawn  from  one  of  your  arms  with  a needle.  You  may  experience  some  slight 
discomfort  at  the  needle  entry  site  and  there  may  be  some  bruising.  In  addition,  jhere  is  a very  small 
risk  of  your  fainting  or  of  infection  at  the  needle  entry  site.  If  your  test  results  are  found  to  be 
positive, _or  if  you  are  otherwise  diagnosed  as  having  AIDS,  you  should  be  aware  of  the  follovying 
Clinical  Center  HIV  Testing  Policy; 

1.  Your  physician  will  notify  you  promptly  of  the  HIV  test  results. 

2-  Your  physician  and/or  the  Clinical  Center  HIV  counselor  will  offer  you,  and  any  current  and/or 
ongoing  sexual  partner(s)  (spouses  are  generally  considered  to  be  current  or  ongoing  sexual 
partners)  or  needle-sharing  partner(s)  you  identify,  information  on  the  meaning  of  the  test 
results  and  how  to  prevent  the  spread  of  the  infection. 

3.  Because  the  virus  may  be  transmitted  in  several  ways,  it  is  important  that  you  inform  sexual 
and/or  needle-sharing  partner(s)  that  any,  or  all,  of  them  may  have  been  exposed  to  the  HIV 
virus  and  encourage  them  to  be  tested.  If  you  request  it,  staff  at  the  Clinical  Center  will  assist 
you  in  notifying  your  partner(s)  and  arrange  counseling  for  them  through  an  HIV  counselor. 

4.  The  results  of  your  HIV  test  and/or  documentation  of  the  diagnosis  of  AIDS  will  become  a 
part  of  your  Clinical  Center  medical  record  and.  as  such,  will  be  protected  from  unauthorized 
disclosure  by  the  Federal  Privacy  Act  of  1974.  In  general,  access  to  your  medical  record,  will 
be  restricted  to  those  health  care  professionals  directly  involved  in  your  care  or  in  the 
conduct  of  ongoing  biomedical  research,  and  information  is  not  usually  released  to  other  third 
parties  without  your  permission  or  that  of  your  designated  representative.  However,  there  are  . 
some  particular  routine  uses  of  such  information  of  which  you  should  be  aware. 

a.  If  you  are  unwilling  or  unable  to  notify  your  partner(s),  the  Clinical  Center  is  responsible  for 
attempting  to  contact  and  inform  them  of  their  possible  exposure  to  the  virus.  Reasonable 
attempts  will  be  made  to  protect  your  identity  including  withholding  your  name  when 
notifying  any  partner(s)  of  their  possible  exposure.  Some  notification  or  counseling  of 
current  and/or  ongoing  partners  may  be  carried  out  through  arrangements  with,  or  referral 
to,  local  public  health  agencies. 

b.  A summary  of  your  care  at  the  Clinical  Center  will  be  sent  to  the  physician  who  referred 
you  here  for  treatment. 

c.  The  Clinical  Center  may  report  certain  communicable  diseases,  including  AIDS,  to  - 
appropriate  State  and  Federal  government  agencies. 

/ou  have  any  questions  regarding  the  HIV  testing  or  the  information  provided  above,  you  are 
couraged  to  discuss  them  with  your  physician  and/or  a Clinical  Center  HIV  counselor  (496-8955). 
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OTHER  PERTINENT  INFORMATION 

1 . Confidentiality.  When  results  of  a study  such  as  this  are  reported  in  medical  journals  or  at  meetings,  the  identification 
of  those  taking  part  is  withheld.  Medical  records  of  Clinical  Center  patients  are 'maintained  according  to  current  legs 
requirements,  and  are  made  available  for  review,  as  required  by  the  Food  and  Drug  Administration  or  other  authorizec 
users,  only  under  the  guidelines  established  by  the  Federal  Privacy  Act. 

2.  Policy  Regarding  Research-Related  Injuries.  The  Clinical  Center  will  provide  short-term  medical  care  for  any  physic^ 

injury  resulting  from  your  participation  in  research  here.  Neither  the  Clinical  Center  nor  the  Federal  gove.’-nme.nTwil 
provide  long-term  medical  care  or  financial  compensation  for  such  injuries,  except  as  may  be  provided  through  whatevel 
remedies  are  normally  available  under  law.  _ _ _ 

3.  Payments.  If  you  are  a patient,  you  are  not  paid  for  taking  part  in  NIH  studies.  Exceptions  for  volunteers  will  bt1 

guided  by  Clinical  Center  policies.  - ~ 

4.  Problems  or  Questions.  Should  any  problem  or  question  arise  with  regard  to  this  study,  with  regard  to  your  right[ 

as  a participant  in  clinical  research,  or  with  regard  to  any  research-related  injury,  you  should  contact  the  principcj 
investigator, , or  these  other  staff  members  also  involved  in  this  stud>| 


.,  Room. 


..  Telephone:  (301). 


Building 

National  Institutes  of  Health 
Bethesda,  Maryland  20205 

5.  Consent  Document.  It  is  suggested  that  you  retain  a copy  of  this  document  for  your  later  reference  and  persons] 
records. 


COMPLETE  APPROPRIATE  ITEM  BELOW,  A or  B; 


A.  Adult  Patient’s  Consent. 

I have  read  the  explanation  about  this  study  and 
have  been  given  the  opportunity  to  discuss  it  and 
to  ask  questions.  I hereby  consent  to  take  part  in 
this  study. 


Signature  o(  Aauit  Patient  i Oate  Signea 


B.  Parent’s  Permission  for  Minor  Patient. 

I have  read  the  explanation  about  this  study  ar| 
have  been  given  the  opportunity  to  discuss  it  arj 
to  ask  questions.  I hereby  give  permission  for  rr] 
child  to  take  part  in  this  study. 

(Attach  NIH  2514-2,  Minor’s  Assent,  if  applicable 


signature  of  Parent(s)  & Date  Signed 


(if  ot.her  tnan  parent,  specify  relationsfiipj 


Signature  of  Investigator  & Oate  Signed 
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I.  Brief  scientific  abstract 


A tumor  nodule  will  be  resected  from  a patient  with  advanced  -Cancer  and 
the  lymphocytes  (TIL)  infiltrating  into  this  cancer  deposit  will  be  cultured 
and  expanded  in  vitro  using  techniques  previously  used  in  our  adoptive  immuno- 
therapy protocols.  tJhen  these  TIL  have  reached  log  phase  growth  they  will  be 
incubated  with  a retroviral  vector  LTSN  (containing  genes  for  tumor  necrosis 
factor  and  for  neomycin  resistance).  These  cells  will  then  be  expanded  in 
culture  until  approximately  4 x 10^^  cells  are  achieved.  These  TIL  will  then  be 
cr yopreserved  in  10^*^  cell  aliquots  and  tested  to  insure  that  they  are  free  of 
replication  competent  virus  and  to  determine  the  levels  of  tumor  necrosis 
factor  that  are  secreted.  These  gene-transduced  TIL  will  then  be  administered 
to  the  cancer  patient  in  escalating  doses  beginning  at  10^^  TIL  along  with 
180,000  lU/kg  of  IL-2  every  3 hours  for  up  to  five  days.  Three  weeks  later  the 
dose  will  be  escalated  to  3 x 10^*^  TIL  and  at  three  weekly  intervals,  escalated 
to  10^^  and  then  to  3 x 10^^  TIL.  Extensive  monitoring  of  patients  will  be  performed 
to  test  for  any  toxic  side  effects  resulting  from  the  TIL  administration. 

Studies  of  the  survival  and  distribution  of  the  gene-modified  TIL  will  be 
performed  by  sequential  sampling  of  blood,  lymph  nodes  and  tumor  biopsy  material. 
Tests  for  in  vivo  production  of  tumor  necrosis  factor  will  be  conducted  by 
measuring  serum  TNF  levels  and  tests  for  the  presence  of  the  TNF  gene  and  the 
NeoR  gene  will  be  performed  by  PCR-DNA  analysis.  Evaluation  of  the  possible 
therapeutic  response  of  cancer  deposits  to  this  therapy  will  be  measured.  The 
maximum  dose  of  gene-transduced  TIL  that  can  be  safely  administered,  will  be 
determined  in  at  least  five  patients.  In  subsequent  patients  transduced  TIL 
will  be  selected  in  G418  and  a similar  escalating  dose  protocol  will  begin 
starting  at  10%  of  the  established  safe  number  of  unselected  cells.  When  safe 
levels  of  non-selected  and  selected  gene  transduced  TIL  are  determined,  the 
dose  of  IL-2  will  be  raised  to  720,000  lU/kg  in  a subsequent  series  of  patients. 
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II . Brief  non-technical  description  of  the  proposed  experiment. 


TIL  (tumor  infiltrating  lymphocytes)  therapy  is  a new  experimental  treatment 
for  some  patients  who  have  advanced  cancer.  A portion  of  the  tumor  is  removed, 
grown  in  the  laboratory  under  conditions  which  allow  the  cancer  cells  to  die, 
but  the  invading  immune  cells  (called  lymphocytes)  to  multiply.  These  TIL  are 
then  grown  in  the  laboratory  to  very  large  numbers.  The  TIL  which  are  presumed 
to  be  the  patient's  own  cancer  fighting  cells,  are  infused  into  a vein  of  the 
patient.  The  TIL  are  thought  to  circulate  through  the  body,  find  the  areas  of 
cancer,  and  then  invade  and  kill  the  cancer  cells. 

This  TIL  therapy  has  resulted  in  a substantial  decrease  in  tumor  size  in 
about  40%  of  patients  with  melanoma  treated  thus  far.  The  tumor  regressions 
due  to  this  treatment  have  lasted  for  varying  times  from  a few  months  to  approximately 
one  year.  We  have  also  demonstrated  that  these  TIL  accumulate  in  tumor  deposits 
after  the  TIL  are  injected  intravenously.  We  have  been  working  to  improve  the 
TIL  treatment  and  have  developed  evidence  to  suggest  that  TIL  that  are  capable  of 
secreting  a substance  with  antitumor  activity  (called  tumor  necrosis  factor  or 
TNF)  might  have  increased  therapeutic  antitumor  activity.  We  have  thus  developed 
methods  for  introducing  genes  into  TIL  that  can  increase  their  production  of 
TNF. 

The  method  that  we  use  for  introducing  this  gene  is  called  retroviral 
mediated  gene  therapy.  In  this  technique,  new  genes  are  inserted  into  the  cells 
using  a virus  which  has  been  modified  so  that  it  can  introduce  a gene  into  a 
cell  but  the  virus  itself  cannot  divide  and  survive.  The  cells  with  the  new 
gene  then  produce  approximately  10-100  times  more  TNF  than  the  TILs  without  the 
introduced  gene. 

It  is  not  known  whether  these  gene  transduced  TIL  will  have  a higher  anti- 
tumor activity  than  normal  TIL,  although  this  is  a questions  that  will  be,  in 


[306] 


Recombinant  DNA  Research,  Volume  14 


part,  addressed  in  this  clinical  protocol.  Because  there  are  possible  added  side 
effects  resulting  from  the  increased  production  of  TNF  by  TIL  the.  clinical  protocol 
involves  the  use  of  increasing  the  numbers  of  cells  starting  at  a very  low  cell 
number  that  is  not  expected  to  cause  side  effects.  If  levels  of  the  transferred 
cells  given  to  patients  do  cause  side  effects  then  no  higher  doses  will  be  given. 
The  gene  modified  TIL  will  be  administered  along  with  another  substance  called 
interleuk.in-2  which  helps  keep  these  cells  alive  in  the  body. 

Extensive  studies  will  be  performed  in  patients  to  monitor  the  survival  of 
the  TIL  in  the  patient  as  well  as  to  determine  any  possible  side  effects  or 
therapeutic  benefit  that  result  from  this  treatment. 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  ONA  Advisory 
Committee;  Regional  Hearings 

Notice  is  hereby  given  of  seven 
regional  hearings  of  the  Recombinant 
DNA  Advisory  Committee  (RAC)  on 
"The  Future  Role  of  the  RAC"  to  be  held 
or.  September  13, 14,  21,  27,  23,  October 
4,  and  15. 1990. 

Purpose 

The  regional  hearings  will  be  open  to 
the  public  to: 

1.  Consider  the  future  role  of  the  RAC 
in  the  context  of  the  newer  techniques  in 
molecular  genetics,  and  to  determine  if 
the  current  definition  of  recombinant 
DNA  should  be  changed  to  encompass 
these  techniques;  to  consider  proposals 
wherein  more  of  the  review 
responsibilities  for  research  proposals 
are  transferred  to  the  local  Institutional 
Biosafety  Committees,  with  fewer 
review  responsibilities  for  the  RAC 
itself;  and  to  consider  whether  the 
current  system  for  review  should  be 
modified  to  make  it  more  risk-based  and 
less  process-oriented;  and 

2.  Solicit  through  public  testimony  the 
views  of  biomedical  researchers, 
imiversity  faculty  and  administrators, 
representatives  of  professional  societies, 
representatives  of  biotechnology 
associations,  and  other  interested 
parties  concerning  the  issues  noted 
above  plus  related  matters. 

The  current  and  proposed  definitions 
or  recombinant  DNA  are  listed  below: 

Current  definition:  (From  the  National 
Institutes  of  Health  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  (51  FR  16958)]  “In  the  context 
of  these  Guidelines,  recombinant  DNA 
molecules  are  defined  as  either  (i) 
Molecules  which  are  constructed 
outside  living  cells  by  joining  natural  or 
synthetic  DNA  segments  to  DNA 
molecules  that  can  replicate  in  a living 
cell  cr  (ii)  DNA  molecules  that  result 
from  the  replication  of  those  described 
in  (i)  above." 

Proposed  definition:  "In  tbs  context  of 
these  Guidelines,  recombinant  DNA 
molecules  are  defined  as  either:  (i) 
Molecules  which  are  constructed 
outside  living  cells  by  joining  natural  or 
sjTithetic  DNA  segments  to  DNA 
molecules  that  can  replicate  in  a living 
cell;  or  (ii)  molecules  which  are 
constructed  inside  living  cells  by  joining 
enriched  segments  of  DNA  or  their 
synthetic  equivalents  to  introcellular 
DNA;  or  (iii)  DNA  molecules  that  result 


from  the  replication  of  those  described 
in  (i)  and  (ii)  above." 

In  order  to  assist  the  RAC  in  its  future 
deliberations,  a list  of  questions  is 
appended  below.  Your  response  to  these 
questions  is  requested  and  your 
participation  in  the  regional  hearings  is 
an  essential  part  of  this  important 
information-gathering  exercise. 

1.  Should  the  definition  of 
recombinant  DNA  be  modified  to 
encompass  the  newer  techniques  in 
molecular  genetics  and  should  the  RAC 
increase  its  purview  in  keeping  with  this 
change  in  definition? 

2.  Do  the  newer  techniques  in 
molecular  genetics  pose  any  new  risks 
not  seen  with  the  established 
techniques? 

3.  Should  the  RAC  consider  a plan 
whereby  more  of  the  review 
responsibilities  are  transferred  to  the 
local  Institutional  Biosafety  Committees 
(IBCs),  with  fewer  review 
responsibilities  for  the  RAC  itself?  (An 
example  w'ould  involve  adding  plant 
pathologists  to  the  IBCs  to  facilitate 
consideration  of  protocols  which  require 
environmental  release.) 

4.  Under  the  current  system  of  review, 
a process-oriented  approach  is  used  to 
identify  those  experiments  which  should 
be  evaluated,  and  a product-based 
approach  is  used  to  determine  the  level 
of  risks,  and  thus  the  level  of 
containment.  Is  this  system  adequate  or 
should  signiHcant  changes  be 
considered  to  make  the  process  more 
risk-based? 

5.  With  the  advent  of  gene  therapy 
protocols,  is  there  a perceived  need  for 
orientation  materials  to  be  provided  to 
the  local  Institutional  Biosafety 
Committees? 

The  above  questions  are 
representative  of  some  important  issues 
which  have  been  identihed,  but  are  not 
meant  to  restrict  the  scope  of  the 
discussions  at  the  regional  hearings.  If 
there  are  other  matters  pertinent  to  the 
functions  of  the  RAC  which  seem 
worthy  of  discussion,  please  feel  free  to 
address  such  at  the  time  of  the  meetings. 

Meeting  Format 

Following  a short  presentation  by  the 
Chair  of  the  RAC.  a panel  comprised  of 
members  of  the  RAC.  and  Senior 
National  Institutes  of  Health  Staff  from 
the  Office  of  Recombinant  DNA 
Activities  will  spend  the  remainder  of 
the  day  receiving  testimony  from  public 
witnesses.  Each  witness  will  be  limited 
to  a maximu.m  of  ten  minutes. 
Attendance  and  the  number  of 
presentations  will  be  limited  to  the  time 
and  space  available.  Consequently,  all 
individuals  wishing  to  attend  or  to 
present  a statement  at  these  public 


meetings  should  notify  in  writing  Dr. 
Nelson  A.  Wivel,  Director.  Office  of 
Recombinant  DNA  Activities.  Building 
31.  Room  4B11,  National  Institutes  of 
Health.  Bethesda,  Maryland  20892,  FAX 
301-496-9839.  Those  planning  to  make  a 
presentation  should  file  a one-page 
summary  of  their  remarks  with  Dr. 

Wivel  five  days  prior  to  the  meeting 
which  they  wish  to  attend.  A copy  of  the 
full  text  of  these  remarks  should  be 
submitted  for  the  record  at  the  time  of 
the  meeting. 

Schedule  of  Meetings 

The  first  meeting  will  be  held  on 
Thursday,  September  13, 1990,  from  9 
a.m.  to  4 p.m.  at  the  University  of 
California  of  Los  Angeles  School  of 
Medicine,  Neuropsychiatric  Institute 
(NPI),  NPI  Auditorium,  Room  C5-133- 
NPI,  720  Westwood  Boulevard,  Los 
Angeles.  California  90024.  The  second 
meeting  will  be  held  on  September  14, 
1990.  from  9 a.m.  to  4 p.m.  at  Stanford 
University  School  of  Medicine,  Beckman 
Center.  Munzer  Auditorium.  Ground 
Floor,  Campus  Drive  West  (300  Pasteur 
Drive).  Stanford,  California  94305.  The 
third  meeting  will  be  held  on  September 
21. 1990.  from  10  a.m.  to  4 p.m.  at  the 
University  of  Chicago  Medical  Center. 
Dora  DeLee  Auditorium,  5841  South 
Maryland  Avenue,  Chicago,  Illinois 
60637.  Tlie  fourth  meeting  will  be  held 
on  September  27. 1990,  from  9 a.m.  to  4 
pan.  at  the  Forsyth  Dental  Center  of 
Boston  (next  to  the  Museum  of  Fine 
Arts),  Haigh  Auditorium,  First  Floor,  140 
The  Fenway,  Boston,  Massachusetts 
02115.  The  fifth  meeting  will  be  held  on 
September  28. 1990,  from  9 a.m.  to  4 p.m. 
at  the  Cornell  University  Medical 
College,  Uris  Auditorium.  1300  York 
Avenue,  New  York,  New  York  10021. 

The  sixth  meeting  will  be  held  on 
October  4, 1990  from  9 a.m.  to  4 p.m.  at 
the  University  of  Texas  Medical  School 
at  Houston,  Room  2.103,  6431  Fannin. 
Houston,  Texas  77225.  The  seventh 
meeting  will  be  held  on  October  15, 1990 
from  9 a.m.  to  4 p.m.  at  the  National 
Institutes  of  Health,  Building  31 C,  C 
Wing,  Conference  Room  6,  9000 
Rockville  Pike,  Bethesda.  Maryland 
20892. 

SUPPLEMENTARY  INFORMATION: 

Additional  information  may  be 
obtained  by  .calling  Ms.  Becky  Lawson, 
Office  of  Recombinant  D.NA  Activities, 
National  Institutes  of  Healih,  Building 
31,  Room  4311,  Bethesda,  Maryland 
20832,  Phone  301-495-3838.  FAX  301- 
496-3839. 

OMB's  "Mandatory  Informalion 
Requirerrients  for  Federal  Assistance 
Program  Announcements"  (45  FR  39532, 
June  11,  1980)  requires  a sfatement 
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concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 


be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  additional,  NIH 
could  not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 


program  listing.  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Dated:  August  16. 1990. 

|ay  Moskowitz, 

Associate  Director,  Office  of  Science  Policy 
and  Legislation.  National  Institutes  of  Health. 
[FR  Doc.  90-19855  Filed  8-22-90;  8:45  am) 
BtLUNG  CODE  4140-01-M 
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National  Institutes  of  Health 

Recombinant  DNA  Research:  Actions 
Under  the  Guidelines 

agency:  National  Institutes  of  Health. 
PHS,  DHHS. 

action:  Notice  of  Actions  Under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  four 
actions  to  be  taken  by  the  Director, 
National  Institutes  of  Health  (NIH), 
under  the  May  7, 1986,  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  (51  FR 16958). 

EFFECTIVE  DATE:  September  12. 1990. 

FOR  FURTHER  INFORMATION  CONTACT: 
Additional  information  can  be  obtained 
from  Dr.  Nelson  A.  Wivel,  Director, 
Office  of  Recombinant  DNA  Activities, 
Office  of  Science  Policy  and  Legislation, 
National  Institutes  of  Health,  Building 
31,  Room  4B11,  Bethesda,  Maryland 
20892,  (301)  496-9838. 

SUPPLEMENTARY  INFORMATION:  Today 
four  actions  are  being  promulgated 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 
These  four  actions  were  published  for 
comment  in  the  Federal  Register  of 
February  27, 1990  (55  FR  6954),  and  June 
27, 1990  (55  FR  26348),  and  reviewed  and 
recommended  for  approval  by  the  NIH 
Recombinant  DNA  Advisory  Committee 
(RAC)  at  its  meeting  on  March  30, 1990, 
and  July  31, 1990. 


L Background  Information  and 
Dedsions  on  Action  Under  the  **NIH 
Guidelines". 

A.  Amendment  of  Appendix  D-XIIl  of 
the  “NIH  Guidelines” 

In  a memorandum  dated  February  6, 
1990,  Drs.  W.  French  Anderson,  R. 
Michael  Blaese,  and  Steven  A. 
Rosenberg  of  the  National  Institutes  of 
Health  requested  that  the  patient 
number  limitation  be  removed  from  the 
hunian  gene  transfer  protocol  which 
involves  the  transfer  of  the  gene  for 
neomycin  resistance  into  tumor 
infiltrating  lymphocytes;  The  current 
protocol  is  approved  for  10  patients.  No 
changes  in  the  protocol  itself  are 
requested;  it  would  continue  as 
previously  approved. 

This  request  was  published  for 
comment  in  the  Federal  Register  of 
February  27, 1990  (55  FR  6954). 

The  initial  approval  of  Appendix  D- 
XIII  (54  FR  10510)  was  based  on  the 
following  four  stipulations: 

1.  There  will  be  no  more  than  10  patients  in 
the  initial  trial; 

2.  The  patients  selected  will  have  a life 
expectancy  of  about  90  days; 

3.  The  patients  give  fully  informed  consent 
to  participate  in  the  trial;  and 

4.  The  investigators  will  provide  additional 
data  before  expanding  the  trial  by  adding 
patients  or  by  inserting  a gene  for  therapeutic 
pyrposes. 

At  a meeting  on  March  30, 1990,  the 
Human  Gene  Therapy  Subcommittee  (a 
subcommittee  of  the  Recombinant  DNA 
Advisory  Committee)  considered  the 
request  to  remove  the  limit  on  the 
number  of  patients.  The  investigators 
presented  an  interim  report  on  the  first 
six  patients  who  were  studied.  The 
subcommittee  unanimously  approved 
the  request  to  remove  the  patient 
number  limitation  on  the  protocol 
described  in  appendix  D^QII  and 
recommended  approval  to  the 
Recombinant  DNA  Advisory  Conunittee. 

The  Recombinant  DNA  Advisory 
Committee  considered  this  amendment 
at  the  March  30, 1990,  meeting.  Again, 
the  investigators  presented  an  interim 
report  on  the  first  six  patients  who  were 
studied.  By  a vote  of  20  in  favor.  0 
opposed,  and  no  abstentions,  the 
committee  approved  the  motion  to 
accept  the  recommendation  of  the 
subcommittee. 

Therefore,  the  stipulations  imposed  on 
appendix  D-XIII  will  read: 

1.  There  will  be  no  limitation  on  the 
number  of  patients  in  the  continuing  trial; 

2.  The  patients  selected  will  have  a life 
expectancy  of  about  90  days: 

3.  The  patients  give  fully  informed  consent 
to  participate  in  the  trial;  and 


4.  The  investigators  will  provide  additional 
data  before  inserting  a gene  for  therapeutic 
purposes. 

I accept  this  recommendation,  and 
appendix  D-XUI  of  the  NIH  Guidelines 
is  amended  accordingly. 

B.  Addition  of  Appendix  D-XV  to  the 
“NIH  Guidelines” 

In  a memorandum  dated  Februeiry  12, 
1990,  Drs.  R.  Michael  Blaese  and  W. 
French  Anderson  of  the  National 
Institutes  of  Health  indicated  their 
intention  to  submit  a human  gene 
therapy  clinical  protocol  to  the  Human 
Gene  Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is  ‘Treatment  of  Severe 
Combined  Immunodeficiency  Disease 
(SCID)  Due  to  Adenosine  Deaminase 
(ADA)  Deficiency  with  Autologous 
Lymphocytes  Transduced  with  a Human 
ADA  Gene.” 

This  request  was  published  for 
comment  in  the  Federal  Register  on 
February  27, 1990  (55  FR  6954). 

The  Human  Gene  Therapy 
Subcommittee  considered  the  request  at 
its  meeting  of  March  30, 1990.  After 
extensive  discussion,  the  subcommittee 
deferred  approval  of  this  protocol 
pending  formulation  of  a response  from 
the  investigators  to  certain  terms  of  the 
Points  to  Consider  in  the  Design  and 
Submission  of  Protocols  for  the  Transfer 
of  Recombinant  DNA  into  the  Genome 
of  Human  Subjects.  Further,  primary 
and  secondary  reviewers  were  asked  to 
prepare  written  critiques  of  the  protocol 
and  supply  the  same  to  the 
subcommittee  and  to  the  investigators. 

This  request  was  published  for 
comment  in  the  Federal  Register  on  May 
7. 1990  (55  FR  18966). 

During  the  meeting  on  June  1, 1990,  the 
Human  Gene  Therapy  Subcommittee 
continued  discussion  of  the  clinical 
protocol.  They  recommended 
provisional  approval  with  the  following 
points  to  be  definitively  addressed  at 
the  next  subcommittee  meeting  on  July 
30. 1990.  They  are: 

1.  That  the  consent  form  be  revised  and  be 
reviewed  and  accepted  by  the  Recombinant 
DNA  Advisory  Conunittee  at  its  next 
meeting; 

2.  That  a stronger  wammg  with  regard  to 
the  potential  for  malignancy  be  inserted  into 
the  consent  form: 

3 That  a stop  criterion  of  two  therapy- 
related  deaths  be  inserted; 

4.  That  intraperiioneal  infusions  not  be 
utilized  without  further  approval  by  this 
committee; 

5.  That  proceeding  to  part  2B  of  this 
protocol  would  require  approval  by  the 
Institutional  Biosafety  Committee  and  the 
Institutional  Review  Board. 
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e.  The  full  data  from  the  Milan  experiments 
and  any  related  data  be  provided  for  review 
by  a subcommittee  of  this  committee  prior  to 
a meeting  of  the  Recombinant  DNA  Advisory 
Committee  and  that  a formal  review  of  those 
data  be  brought  to  the  Recombinant  DNA 
Advisory  Committee  when  this  protocol 
comes  up  for  approval. 

7.  That  a Gnal  version  of  the  inclusion/ 
exclusion  criteria  reflect  the  parameters  that 
were  addressed  in  the  subcommittee 
discussion,  including  the  age  and  length  of 
time  on  PEG-ADA:  and 

B.  That  a specific  protocol  be  provided  for 
the  follow-up  evaluation  of  the 
immunological  and  clinical  status. 

This  request  was  published  for 
comment  in  the  Federal  Register  of  June 

27. 1990  (55  FR  26348). 

During  the  meeting  on  July  30, 1990, 
the  Human  Gene  Therapy  Subcommittee 
discussed  the  eight  points  that  were 
enumerated  at  the  meeting  of  June  1. 
1990.  The  responses  to  these  points  and 
the  modifications  in  the  protocol  were 
deemed  to  be  satisfactory.  Accordingly, 
the  subcommittee  recommended  to  the 
Recombinant  DNA  Advisory  Committee 
approval  of  the  protocol  in  its  current 
form. 

During  the  meeting  on  July  31. 1990, 
the  Recombinant  DNA  Advisory 
Committee  met  to  review  the  protocol 
and  recommendations  from  the 
subcommittee.  FoUowii^  lengthy 
discussion,  the  Recombinant  DNA 
Advisory  Committee  by  a vote  of  16  in 
favor.  1 opposed,  and  no  abstentions, 
approved  the  protocol  with  the  following 
section  to  be  added  to  appendix  D: 

Appendix  E>-XV 

Drs.  R.  Michael  Blaese  and  W.  French 
Anderson  of  the  National  Institutes  of  Health, 
Bethesda,  Maryland,  can  conduct 
experiments  in  v^hich  a gene  coding  for 
adenosine  deaminase  (.ADA)  will  be  inserted 
into  T lymphocytes  of  patients  with  severe 
combined  immunodeficiency  disease,  using  a 
retroviral  vector,  LNL8.  Following  the 
insertion  of  the  gene,  the  T lymphocytes  will 
be  reinfused  into  the  patients.  The  patients 
will  then  be  followed  for  evidence  of  clinical 
improvement  in  their  disease  state,  and 
measurement  of  multiple  parameters  of 
immune  function  by  laboratory  testing. 

Approval  is  based  on  the  following  two 
stipulations: 

1.  That  intraperitonea!  administration  of 
transduced  T lymphocytes  not  be  used  before 
clearance  by  the  Chairs  of  the  Human  Gene 
Therapy  Subcommittee  and  the  Recombinant 
DNA  Advisory  Committee;  and 

2.  That  the  number  of  research  patients  be 
limited  to  10  at  this  time. 

I accept  this  recommendation,  and 
Appendix  D-XV  of  the  NIH  Guidelines 
will  be  added  accordingly. 


C.  Addition  of  Appendix  D-XVI  of  the 
NIH  Guidelines 

In  a letter  dated  June  13, 1990,  Dr. 
Steven  A.  Rosenberg  of  the  National 
Institutes  of  Health  indicated  his 
intention  to  submit  a human  gene 
therapy  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee. 
The  title  of  this  protocol  is  “Gene 
■flierapy  of  Patients  with  Advanced 
Cancer  using  Tumor  Infiltrating 
Lymphocytes  Transduced  with  the  Gene 
Coding  for  Tumor  Necrosis  Factor." 

This  request  was  published  for 
comment  in  the  Federal  Register  on  June 

27, 1990  (55  FR  26348). 

The  Human  Gene  Therapy 
Subcommittee  considered  the  request  at 
its  meeting  on  July  30, 1990.  After 
extensive  discussion,  the  subcommittee 
decided  that  the  three  provisions  listed 
below,  as  requested  by  the  Nlli 
Institutional  Biosafety  Committee,  had 
been  adequately  addressed  by  the 
investigator.  They  are: 

1.  Performance  of  primate  toxicity  studies; 

2.  Studies  using  neutralizing  antibody  to 
tumor  necrosis  factor,  and 

3.  Additional  data  from  experiments. which 
study  the  trafficking  patterns  of  tumor 
infiltrating  lymphocytes. 

The  subcommittee  then  recommended 
to  the  Recombinant  DNA  Advisory 
Committee  approval  of  the  protocol. 

The  protocol  was  presented  to  the 
Recombinant  DNA  Advisory  Committee 
at  its  meeting  of  July  31. 1990. 

During  the  deliberation,  the 
Recombinant  DNA  Advisory  Conunittee 
considered  matters  related  to  the 
toxicity  of  tumor  necrosis  factor  (TNF) 
in  patients,  and  the  means  by  which 
such  toxicity  would  be  treated. 

Finally,  the  protocol  was  approved  by 
a vote  of  17  in  favor,  0 opposed,  and  no 
abstentions,  with  the  provision  that  the 
final  consent  form  be  reviewed 
administratively  by  the  NIH  Office  for 
Protection  frmn  Research  Risks  and  that 
the  NIH  Institutional  Biosafety 
Committee  approve  the  final  revised 
version  of  the  protocol. 

As  a result,  the  following  section  will 
be  added  to  Appendix  D: 

Appendix  D-XVI 

Dr.  Steven  A.  Rosenberg  of  the  National 
Institutes  of  Health,  Bethesda,  Mary'lacd,  can 
conduct  experiments  on  patients  with 
advanced  melanoma  who  have  failed  all 
effective  therapy.  These  patients  will  be 
treated  with  escalating  doses  of  autohjgous 
tumor  infiltrating  lymphocytes  (TIL) 
transduced  with  a gene  coding  for  tumor 
necrosis  factor.  Escalating  numbers  of 
transduced  TTL  will  be  administered  at  three 
weekly  intervals  along  with  the 
administration  of  inlerleukin-2.  The  objective 


is  to  evaluate  the  toxicity  and  possible 
therapeutic  efficacy  of  the  administration  of 
tumor  infiltrating  lymphocytes  (TIL) 
transduced  with  the  gene  coding  for  tumor 
necrosis  factor  (TNF). 

I accept  this  recommendation,  and 
appendix  D-XVI  of  the  M// Guidelines 
will  be  added  accordingly. 

D.  Amendment  to  the  "Points  to 
Consider  in  the  Design  and  Submission 
of  Protocols  for  the  Transfer  of 
Recombinant  DNA  into  the  Genome  of 
Human  Subjects” 

During  the  meeting  of  June  1, 1990,  the 
Human  Gene  Therapy  Subcommittee 
recommended  a pnx^ure  for 
expediting  reviews  on  approved  human 
gene  therapy  protocols.  The  following 
policy  was  proposed  for  discussion, 
approval,  and  addition  to  the  document 
entitled,  "Points  to  Consider  in  the 
Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  into 
the  Genome  of  Human  Subjects."  The 
proposal  is  as  follows: 

A minor  change  in  a protocol  approved  by 
the  Human  Gene  Therapy  Subcommittee,  that 
is,  a change  that  does  not  significantly  alter 
the  basic  design  of  a protocol  and  that  does 
not  increase  risk  to  the  subjects,  may  be 
approved  by  die  Chair  of  the  Subcommittee  if 
the  change  has  also  been  approved  by  the 
relevant  IRB  and  by  the  Institutional 
Biosafety  Committee.  The  Chair  will  report 
on  any  such  approvals  at  the  next  regularly 
scheduled  meeting  of  the  Subcommittee. 

This  amendment  was  published  for 
conunent  in  the  Federal  Register  on  June 

27, 1990  (55  FR  26348). 

The  Recombinant  DNA  Advisory 
Committee  considered  this  amendment 
at  its  meeting  on  July  31, 1990.  The  intent 
of  this  amendment  is  to  allow  minor 
changes  in  protocols  without  having  to 
wait  for  the  next  scheduled  meetings  of 
the  RAC  Human  Gene  Therapy 
Subcommittee  and  the  Recombinant 
DNA  Advisory  Committee.  No  such 
provision  existed  in  the  original  Points 
to  Consider  document. 

After  discussion,  the  Recombinant 
DNA  Advisory  Committee  approved  the 
amendment  with  a vote  of  17  in  favor,  0 
opposed,  and  no  abstentions.  The 
following  section  will  be  added  to  the 
"Points  to  Consider"  document: 

V.  Minor  Modifications 

A minor  cliange  in  protocol  approved  by 
the  Hmnan  Gene  Therapy  Subcommittee  and 
the  Recombinant  DNA  Advisory  Committee 
is  a change  that  does  not  significantly  alter 
the  basic  design  of  a protocol  and  that  does 
not  increase  to  the  subjects.  If  the  rhanj?*- 
has  been  approved  by  the  relevant 
Institutifmal^evtew  Board.  Institutional 
Bioeefety  Conunittee,  and  Chair  of  the 
Human  Therapy  Subcommittee,  then  the 
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Chair  of  die  Recombinanl  DMA  Advisory 
Committee  may  ^ve  approval-  It  is  expected 
that  the  Chairs  of  either  committee  will 
consult  widi  one  or  more  members  of  the 
committee,  as  necessary.  The  Chairs  will 
report  on  any  such  approvals  at  the  next 
regularly  scheduled  meetings  of  the 
respective  committees. 

I accept  this  recommendatioii,  and 
section  V will  be  added  to  the  ^'Points  to 
Considei^  document 

n.  Siunmaiy  of  Actions 

A.  Amendment  of  Appendix  D-XIII  of 
the  "NIH Guidelines’’ 

The  amended  version  of  Appendix  D- 
XIII  reads  as  follows: 

Approval  is  based  on  the  following  four 
stipulations: 

1.  There  will  be  no  limitation  of  the  number 
of  patients  in  the  continuing  trial. 

2.  The  patients  selected  will  have  a life 
expectancy  of  about  90  days. 

3.  The  patients  give  hdly  infonned  consent 
to  participate  in  the  trial:  and 

4.  The  investigators  will  provide  additional 
data  before  inserting  a gene  for  therapeutic 
purposes. 

B.  Addition  of  Appendix  D-XV  to  the 
“NIH  Guidelines” 

The  foUowipg  section  is  added  to 
Appendix  D: 

Appendix  D-XV 

Drs.  R.  Michael  Blease  and  W.  French 
Anderson  of  the  National  Institutes  of  Health, 
Bethesda,  Maryland,  can  conduct 
experiments  in  which  a gene  coding  for 
adenosine  deaminase  (ADA)  will  be  inserted 
into  T lymphocytes  of  patients  with  severe 
combined  immunodehdency  disease,  using  a 
retroviral  vector,  LNLB.  Following  insertion  of 
the  gene,  these  T lymphocytes  will  be 
reinfused  into  die  patients.  The  patients  will 
then  be  followed  &r  evidence  of  clinical 
improvement  in  the  disease  state,  and 
measurement  idr  multiple  p£trameters  of 
immune  function  by  laboratory  testing. 

Approval  is  based  on  the  following  two 
stipulations: 

1.  That  intraperitoneal  administration  of 
transduced  T lymphocytes  not  be  used  before 
clearance  by  ^e  Chairs  of  the  Human  Gene 
Therapy  Suboommittee  and  the  Recombinant 
DNA  Advisory  Committee;  and 

2.  That  the  number  of  research  patients  be 
limited  to  10  at  this  time. 

C.  Addition  of  Appendix  D-XVI  of  the 
“NTH  Guidelines” 

The  following  section  is  added  to 
Appendix  D: 

Appendix  D-XVI 

Dr.  Steven  A Rosenbetg  of  the  National 
Institutes  of  Health.  Bethesda,  Maryland,  can 
conduct  experiments  on  patients  with 
advanced  melanoma  who  have  failed  all 
effective  therapy.  These  patients  will  be 
treated  with  escalating  doses  of  autologous 
tumor  infiltrating  lymphocytes  (TTL) 
transduced  with  a gene  coding  for  tumor 


Recombinant  DNA  Research, 


necrosis  factor.  Escalating  numbers  of 
transduced  TIL  will  be  administered  at  three 
weekly  Intervals  along  with  the 
administration  of  interleuldn-2.  The  objective 
is  to  evaluate  tiie  toxicity  and  possible 
therapeutic  efficacy  of  the  administration  of 
tumor  infiltrating  lymihocytes  (TIL) 
transduced  with  the  gene  coding  for  tumor 
necrosis  factor  (INFj. 

D.  Admendment  to  the  “Points  to 
Consider  in  the  Design  and  Submission 
of  Protocols  for  the  Transfer  of 
Recombinant  DNA  into  the  Genome  of 
Human- Subjects  ” 

The  following  section  is  added  to  the 
"Points  to  Consider  in  the  Design  and 
Submission  of  Protocols  for  the  Transfer 
of  Recombinant  DNA  into  the  Genome 
of  Human  Subjects:” 

V.  Minor  Modifications 

A minor  change  in  protocol  approved  by 
the  Human  Gene  Iherapy  Subcommittee  and 
the  Recombinant  DNA  Advisory  Committee 
is  a change  that  does  not  signifUrantly  alter 
the  basic  design  of  a protocol  and  that  does 
not  increase  xi^  to  the  subjects,  if  the  change 
has  been  approved  by  the  relevant 
Institution^  Review  Board,  Institutional 
Biosafety  Committee,  and  Chair  of  the 
Human  Gene  Therapy  Subcommittee,  then 
the  Chair  of  the  Recombinant  DNA  Advisory 
Committee  may  then  give  approval  It  is 
expected  that  the  Chairs  of  either  committee 
will  consult  with  one  or  more  members  of  tiie 
committees,  as  necessary.  The  Chairs  will 
report  on  einy  such  approvals  at  the  next 
regularly  scheduled  meetings  of  the 
respective  committees. 

OMB’s  Mandaioiy  Information 
Reqiurements  for  Federal  Assistance 
Program  Announcements”  (45  FR  39592) 
requires  a statement  concerning  the 
official  government  programs  contained 
in  the  Catalog  of  Federal  Domestic 
Assistance.  Normally  NIH  lists  in  its 
announcements  the  number  and  title  of 
affected  individual  programs  for  the 
guidance  of  file  public.  Because  the 
guidance  in  this  notice  covers  not  only 
virtually  eveiy  NIH  program  but  also 
essenti^y  every  Federal  research 
program  in  whu^  DNA  recombinant 
molecule  techniques  could  be  used,  it 
has  been  determined  to  be  not  cost 
effective  or  in  the  public  interest  to 
attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 
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Dated;  September 6, 1990. 

William  F.  Raub. 

PLD.  Acting  Director.  National  Institutes  of 
Health. 

(FR  Doc.  90-21490  Filed  9-11-90;  8/45  am] 
BILU4G  CODE  4149-OMN  . 
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Written  comments  and 
recommendations  for  the  proposed 
information  should  be  sent  directly  to 
the  appropriate  OMB  Desk  Officer 
designated  above  at  the  following 
address:  OMB  Reports  Management 
Branch,  New  executive  Office  Building. 
Room  3201,  725  17th  Street,  NW., 
Washington,  DC  20503. 

Dated:  September  4, 1990. 

Naomi  B.  Marr, 

Associate  Administrator,  Office  of  - 
Management  and  Information  Systems,  FSA. 
[FR  Doc.SO-21603  Filed  9-13-90:  8:45  am] 
BILUNG  CODE  4150-04-M 


National  Institutes  of  Health 

Revision  of  NIH  Guidelines 
Subcommittee;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Revision  of  NIH  Guidelines 
Subcommittee  (a  subcommittee  of  the 
Recombinant  DNA  Advisory 
Committee)  on  October  15, 1990.  The 
meeting  will  be  held  at  the  Bethesda 
Marriott  Hotel,  5151  Pooks  Hill  Road, 
Bethesda.  Maryland  20814,  starting  at 
approximately  7 p.m.  to  adjournment  at 
approximately  9:30  p.m. 

The  meeting  will  be  open  to  the  public 
to  discuss  the  following  proposed  action 
under  the  NIH  Guidelines  for  Research 
Involving  DNA  Molecules  (51  FR  16958): 

Revision  of  appendix  K of  the  “NIH 
Guidelines”  Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP).  In  a letter  dated 
June  28, 1990,  the  Industrial 
Biotechnology  Association  (IBA)  and  the 
Pharmaceutical  Manufacturers 
Association  (PMA)  requested  that  the 
Recombinant  DNA  Advisory  Committee 
revise  appendix  K of  the  NIH  Guidelines 
for  Research  Involving  Recombinant 
DNA  Molecules  to  reflect  a 
formalization  of  suitable  containment 
practices  and  facilities  for  the  conduct 
of  large-scale  experiments  involving 
recombinant  DNA-derived  industrial 
microorganisms.  In  attachments  to  this 
request,  there  are  proposed  definitions 
and  requirements  pertaining  to  the 
requested  changes.  The  Revision  of  the 
NIH  Guidelines  Subcommittee  will 
report  with  a recommendation  to  the 
Recombinant  DNA  Advisory  Committee 
during  their  meeting  on  October  16, 1990; 

Other  Matters  To  Be  Considered  by  the 
Committee 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 


meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 
National  Institutes  of  Health,  Building 
31,  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  490-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Aimouncements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  oMcial  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
affected. 

Dated;  September  10, 1990. 

Betty  ].  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  90-21710  Filed  9-13-90;  8:45  am] 
BILLING  CODE  4140-01-M 


National  Institute  of  Allergy  and 
Infectious  Diseases;  Meeting  of 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  the  meeting  of  the 
Allergy  and  Clinical  Immunology 
Subcommittee  of  the  Allergy, 
Immunology,  and  Transplantation 
Research  Committee,  National  Institute 
of  Allergy  and  Infectious  Diseases,  on 
October  22, 1990,  in  Conference  Room  9, 
Building  31C,  at  National  Institutes  of 
Health,  Bethesda,  Maryland  20892. 

The  meeting  will  be  open  to  the  public 
from  8:30  a.m.  to  10  a.m.  on  October  22, 
to  discuss  administrative  details  relating 
to  committee  business  and  for  program 


review.  Attendance  by  the  public  will  be 
limited  to  space  available.  In 
accordance  with  the  provisions  set  forth 
in  secs.  552b(c)(4)  and  552b(c)(6),  title  5, 
U.S.C.  and  sec.  10(d)  of  Public  Law  92- 
463,  the  meeting  will  be  closed  to  the 
public  for  the  review,  discussion,  and 
evaluation  of  individual  grant 
applications  and  contract  proposals 
from  10  a.m.  on  October  22  until 
adjournment.  These  applications, 
proposals,  and  the  discussions  could 
reveal  confidential  trade  secrets  or 
commercial  property  such  as  patentable 
material  and  personal  information 
concerning  individuals  associated  with 
the  applications  and  proposals,  the 
disclosure  of  which  would  constitute  a 
clearly  unwarranted  invasion  of 
personal  privacy. 

Ms.  Patricia  Randall,  Office  of 
Research  Reporting  and  Public 
Response,  National  Institute  of  Allergy 
and  Infectious  Diseases,  Building  31, 
room  7A32,  National  Institutes  of 
Health,  Bethesda,  Maryland  20892, 
telephone  (301-496-5717),  will  provide  a 
summary  of  the  meeting  and  a roster  of 
the  committee  members  upon  request. 

Dr.  Kamal  K.  Mittal,  Executive 
Secretary,  Allergy  Immunology  and 
Transplantation  Research  Committee, 
NIAID,  NIH,  Westwood  Building,  room 
3A06,  Bethesda,  Maryland  20892, 
telephone  (301-496-3528),  will  provide 
substantive  program  information, 

(Catalog  of  Federal  Domestic  Assistance 
Program  Nos.  13.855,  Pharmacological 
Sciences;  13.856,  Microbiology  and  Infectious 
Diseases  Research,  National  Institutes  of 
Health.) 

Dated;  August  29, 1990. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  90-21621  Filed  9-13-90;  8:45  am] 
BILLING  CODE  4140-01-M 


National  Institute  of  Allergy  and 
Infectious  Diseases;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  the  meeting  of  the 
Transplantation  Biology  and 
Immunology  Subcommittee  of  the 
Allergy,  Immunology,  and 
Transplantation  Research  Committee, 
National  Institute  of  Allergy  and 
Infectious  Diseases,  on  October  15-17 
1990,  in  Conlerence  Room  7,  Building 
31C,  at  National  Institutes  of  Health, 
Bethesda,  Maryland  20892. 

The  meeting  will  be  open  to  the  public 
from  8:30  a.m.  to  10  a.m.  on  October  15, 
to  discuss  administrative  details  relating 
to  committee  business  and  for  program 
review.  Attendance  by  the  public  will  be 
limited  to  space  available.  In 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

REVISION  OF  NIH  GUIDELINES  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 

October  15,  1990 


The  Revision  of  the  NIH  Guidelines  Subcommittee  (a  subcommittee  of  the  Recombinant 
DNA  Advisory  Committee)  was  convened  at  7:00  p.m.  on  October  15,  1990,  in  the 
Marriott  Hotel,  5151  Pooks  Hill  Road,  Bethesda,  Maryland  20814.  Dr.  Monica  Riley 
(Chair),  presided.  In  accordance  with  Public  Law  92-463,  the  meeting  was  open  to  the 
public.  TTie  following  were  present  for  all  or  part  of  the  meeting: 

Subcommittee  members: 

A1  W.  Bourquin 
Don  B.  Clewell 
Susan  Hirano 
Donald  Krogstad 
Gerard  J.  McGarrity 

A subcommittee  roster  is  attached  (Attachment). 

National  Institutes  of  Health  staff: 

Christine  Ireland,  OD 
Becky  Lawson,  OD 
Erwin  Peters,  OD 

Others: 

Arindam  Bose,  Pfizer  Central  Research 

Thomas  L.  Copmann,  Pharmaceutical  Manufacturers  Association 
Mark  Foglesong,  Eli  Lilly  and  Company 
Joseph  R.  Fordham,  Nordisk  Bioindustrials,  Inc. 

Robert  Goldberg,  Merck  Sharp  & Dohme  Research  Laboratory 


Monica  Riley 
Moselio  Schaechter 
Nelson  A.  Wivel 
(Executive  Secretary) 


^The  Revision  of  the  Guidelines  Subcommittee  is  advisory  to  the 
Recombinant  DNA  Advisory  Committee,  and  its  recommendations  should  not  be 
considered  as  final  or  accepted.  The  Office  of  Recombinant  DNA  Activities 
should  be  consulted  for  NIH  policy  on  specific  issues. 
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Alan  Goldhammer,  Industrial  Biotechnology  Association 

Suzanne  Huttner,  University  of  California 

Anthony  Lubiniecki,  SmithOne-Beecham  Pharmaceuticals 

William  McMullen,  Enzyme  Technological  Association 

Elizabeth  Milewski,  Environmental  Protection  Agency 

Henry  Miller,  Food  and  Drug  Administration 

Michael  B.  Mumford,  Immunex  Manufacturing  Corporation 

Seth  Pauker,  Food  and  Drug  Administration 

John  H.  Payne,  Department  of  Agriculture 

Leonard  Post,  Upjohn  Company 

George  Shibley,  Department  of  Agriculture 

Joseph  Van  Houten,  Pharmaceutical  Research  Institute 
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Revision  of  Appendix  K of  the  "NIH  Guidelines”  Regarding  Establishment  of  Guidelines 
for  Level  of  Containment  Appropriate  to  Good  Industrial  Large  Scale  Practices  (GILSP). 

In  a letter  dated  June  28,  1990,  the  Industrial  Biotechnology  Association  (IBA)  and  the 
Pharmaceutical  Manufacturers  Association  (PMA)  requested  that  the  Recombinant  DNA 
Advisory  Committee  revise  Appendix  K of  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  to  reflect  a formalization  of  suitable  containment  practices 
and  facilities  for  the  conduct  of  large-scale  experiments  involving  recombinant  DNA- 
derived  industrial  microorganisms.  In  attachments  to  this  request,  there  are  proposed 
definitions  and  requirements  pertaining  to  the  requested  changes.  The  Revision  of  the 
NIH  Guidelines  Subcommittee  will  meet  on  October  15  to  review  this  request  and  report 
with  a recommendation  to  the  Recombinant  DNA  Advisory  Committee. 

Proposed  revision  of  Appendix  K reads  as  follows: 

"Appendk  K-Physical  Containment  for  Large-Scale  Uses  of  Organisms  Containing 
Recombinant  DNA  Molecules. 

"This  part  of  the  Guidelines  specifies  physical  containment  guidelines  for  large- 
scale  (greater  than  10  liters  of  culture)  research  or  production  involving  viable 
organisms  containing  recombinant  DNA  molecules.  It  shall  apply  to  large-scale 
research  or  production  activities  as  specified  in  Section  III-B-5  of  the  Guidelines. 
It  is  important  to  note  that  this  appendix  addresses  only  the  biological  hazard 
associated  with  organisms  containing  recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation  of  such  organisms  (e.g.,  toxic  properties 
of  products;  physical,  mechanical  and  chemical  aspects  of  downstream  processing) 
are  not  addressed  and  must  be  considered  separately,  albeit  in  conjunction  with 
this  appendix." 

[Remainder  of  Introduction  remains  unchanged.] 

"Appendix  K-I  - Selection  of  Physical  Containment  Levels. 

"The  selection  of  the  physical  containment  level  required  for  recombinant  DNA 
research  or  production  involving  more  than  10  liters  of  culture  is  based  on  the 
containment  guidelines  established  in  Part  III  of  the  Guidelines.  For  purposes  of 
large-scale  research  or  production,  four  physical  containment  levels  are 
established.  These  are  referred  to  as  GILSP,  BLl-LS,  BL2-LS,  and  BL3-LS.  The 
GILSP  (Good  Industrial  Large-Scale  Practice)  level  of  physical  containment  is 
recommended  for  large-scale  research  or  production  involving  viable,  non- 
pathogenic,  and  non-toxigenic  recombinant  strains  derived  from  host  organisms 
that  have  an  extended  history  of  safe  industrial  use.  Likewise,  the  GILSP  level  of 
physical  containment  is  recommended  for  organisms  such  as  those  included  in 
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Appendix  C that  have  built-in  environmental  limitations  that  permit  optimum 
growth  in  the  industrial  setting  but  limited  survival  without  adverse  consequences 
in  the  environment.  For  those  organisms  that  do  not  qualify  for  GILSP,  the  BLl- 
LS  (Biosafety  Level  1--Large-Scale)  level  of  physical  containment  is  reconunended 
for  large-scale  research  or  production  of  viable  organisms  containing  recombinant 
DNA  molecules  that  require  BLl  containment  at  the  laboratory  scale.  The  BL2- 
LS  (Biosafety  Level  2-Large  Scale)  level  of  physical  containment  is  required  for 
large-scale  research  or  production  of  viable  organisms  containing  recombinant 
DNA  molecules  that  require  BL2  containment  at  the  laboratory  scale.  The  BL3- 
LS  (Biosafety  Level  3-Large  Scale)  level  of  physical  containment  is  required  for 
large-scale  research  or  production  of  viable  organisms  containing  recombinant 
DNA  molecules  that  require  BL3  containment  at  the  laboratory  scale.  No 
provisions  are  made  for  large-scale  research  or  production  of  viable  organisms 
containing  recombinant  DNA  molecules  that  require  BL4  containment  at  the 
laboratory  scale.  If  necessary,  these  requirements  will  be  established  by  NIH  on 
an  individual  basis. 

•Appendix  K-II-GILSP  Level. 

"Appendix  K-II-A.  Cultures  of  viable  organisms  containing  recombinant  DNA 
molecules  shall  be  handled  in  facilities  intended  to  safeguard  health  during  work 
with  microorganisms  that  do  not  require  containment.  Processes  and  equipment 
should  be  designed  and  constructed  to  assure  the  integrity  of  the  production 
organism  and  resulting  product. 

"Appendix  K-II-B.  Addition  of  materials  to  a system,  sample  collection,  transfer 
of  culture  fluids  within/between  systems,  and  processing  of  culture  fluids  shall  be 
conducted  in  a manner  that  maintains  employee  exposure  to  viable  organisms 
containing  recombinant  DNA  molecules  at  a level  that  does  not  adversely  affect 
the  health  and  safety  of  employees. 

"Appendix  K-II-C.  Written  instructions  and  training  of  personnel  shall  be 
provided  to  assure  that  cultures  of  viable  organisms  containing  recombinant  DNA 
molecules  are  handled  prudently  and  that  the  workplace  is  kept  clean  and  orderly. 

"Appendix  K-II-D.  In  the  interest  of  good  personal  hygiene,  facilities  (e.g., 
handwashing  sink,  shower,  changing  room)  and  protective  clothing  (e.g.,  uniforms, 
laboratory  coats)  shall  be  provided  that  are  appropriate  for  the  risk  of  exposure 
to  viable  organisms  containing  recombinant  DNA  molecules.  In  addition,  eating, 
drinking,  smoking,  applying  cosmetics  and  mouth  pipetting  shall  be  prohibited  in 
the  work  area. 

"Appendix  K-II-E.  The  facility's  emergency  response  plan  shall  include  provisions 
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for  handling  spills. 

"Appendix  K-II-F.  Discharges  containing  viable  recombinant  organisms  shall  be 
handled  in  accordance  with  applicable  environmental  regulations. 

"Appendix  K-II-G.  Institutional  codes  of  practice  shall  be  formulated  and 
implemented  to  assure  adequate  control  of  health  and  safety  matters." 

[Remainder  of  Appendix  K remains  unchanged  with  the  exception  of  the  following: 
renumber  Appendix  K-II  to  Appendix  K-III;  renumber  i^pendix  K-in  to  Appendix  K-IV; 
renumber  Appendix  K-IV  to  Appendix  K-V.] 
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'Appendix  K -*  Comparison  of  GILSP  and  BL*LS  Criteria. 


CRITERION^ 


1.  Formulates  and  implement  institutional 
codes  of  practice  for  safety  of  personnel 
and  adequate  control  of  hygiene  and  safety 
measures. 

2.  Provide  adequate  written  instructions  and 
training  of  personnel  to  keep  the  work- 
place clean  and  tidy  and  to  keep  exposure 
to  biological,  chemical  or  physical 
agents  at  a level  that  does  not  adversely 
affect  the  health  and  safety  of  employees. 

3.  Provide  changing  and  handwashing 
facilities  as  well  as  protective 
clothing,  appropriate  to  the  risk,  to 
be  worn  during  work. 

4.  Prohibit  eating,  drinking,  smoking,  mouth 
pipetting,  and  applying  cosmetics  in  the 
workplace. 

5.  Internal  accident  reporting. 

6.  Medical  surveillance. 

7.  Viable  organisms  should  be  handled  in  a 
system  that  physically  separates  the 
process  from  the  external  environment 
(closed  system  or  other  primary 
containment  equipment). 

8.  Organisms  inactivated  prior  to  removal 
from  a system. 

9.  Treatment  of  exhaust  gases  from  a system. 


10.  Performance  of  seals. 


11.  Control  of  aerosols  during: 

a.  Sampling  from  a system. 


b.  Addition  of  materials  to  a system; 
transfer  of  cultivated  cells. 


c.  Removal  of  material,  products  and 
effluents  from  a system. 


NIH-RAC 

GILSP'^ 

BL1-LS 

BL2-LS 

BL3-LS 

Requi red 

Requi red 

Requi red 

Requi red 

Requi red 

Required 

Requi red 

Required 

Requi red 

Required 

Requi red 

Required 

Requi red 

Required 

Requi red 

Requi red 

Requi red 

Requi red 

Requi red 

Requi red 

Not  required 

Not  required 

Requi red 

Required 

Not  required 

Requi red 

Requi red 

Required 

Not  required 

Requi red 

Requi red 

Requi red 

Not  required 

Minimize 

release 

Prevent 

release 

Prevent 

release 

Not  required 

Minimize 

release 

Prevent 

release 

Prevent 

release 

Minimize 

release 

through 

procedural 

controls 

Minimize 

release 

through 

engineering 

controls 

Prevent 

release 

Prevent 

release 

Minimize 

release 

through 

procedural 

controls 

Minimize 

release 

through 

engineering 

controls 

Prevent 

release 

Prevent 

release 

Minimize 

release 

through 

procedural 

controls 

Minimize 

release 

through 

engineering 

controls 

Prevent 

release 

Prevent 

release 
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1 2 nih-rac 

CRITERIOW^ GRSP^ BLI-LS  BL2-LS BL3-LS 


12. 

Penetration  of  a system  by  agitator  shaft 
and  measuring  devices  in  a manner  that 
minimizes/prevents  release  of  aerosols. 

Not  required 

Minimize 

release 

Prevent 

release 

Prevent 

release 

13. 

Foam  out  control  to  minimize/prevent 
release  of  aerosols. 

Not  required 

Minimize 

release 

Prevent 

release 

Prevent 

release 

U. 

System  located  within  a designated  work 
site  (restricted  access). 

Not  required 

Not  required 

Not  required^ 

Requi red 

15. 

Provide  decontamination  facilities  for 
personnel. 

Not  required 

Not  required 

Not  required 

Requi red 

16. 

Work  site  should  be  designed  to  contain 
large  losses  from  the  system. 

Not  required^ 

Required 

Requi red 

Requi red 

17. 

Inactivation  of  waste  solutions  and  waste 
materials,  with  respect  to  their  biohazard 
potential . 

Not  required 

Required 

Requi red 

Requi red 

18. 

Effluent  from  sinks  and  showers  should  be 
collected  and  inactivated  before  release. 

Not  required 

Not  required 

Not  required 

Not  required 

19. 

Biosafety  manual. 

Not  required 

Not  required 

Required 

Required 

20. 

Post  biohazard  sign. 

Not  required 

Not  required 

Required 

Requi red 

21. 

Devices  installed  to  monitor  integrity  of 
containment  during  operation. 

Not  required 

Not  required 

Requi red 

Required 

22. 

Test  system  with  non- recombinant  host  prior 
to  use. 

Not  required 

Not  required 

Required 

Required 

23. 

Establish  an  airlock  for  controlling 
ingress  and  egress. 

Not  required 

Not  required 

Not  required 

Required 

24. 

Work  side  should  be  maintained  under 
negative  pressure. 

Not  required 

Not  required 

Not  required  - 

Requi red 

25. 

Operate  system  at  low  pressure  to 
maintain  integrity  of  containment. 

Not  required 

Not  required 

Not  required 

Requi red 

26. 

Work  site  should  be  sealable  to  permit 
fumigation. 

Not  required 

Not  required 

Not  required 

Required 

27. 

Personnel  should  shower  before  leaving 
work  site. 

Not  required 

Not  required 

Not  required 

Not  required 

28. 

Supply  and  exhaust  air  to  the  work  area 
should  be  HEPA-f i Itered. 

Not  required 

Not  required 

Not  required 

Not  required^ 
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"Appendix  K - FOOTNOTES. 

"1.  The  criteria  in  this  grid  address  only  the  biological  hazard  associated  with 
organisms  containing  recombinant  DNA  Other  hazards  accompanying  the 
large  scale  cultivation  of  such  organisms  (e.g.,  toxic  properties  of  products; 
physical,  mechanical  and  chemical  aspects  of  downstream  processing)  are  not 
addressed  and  must  be  considered  separately,  albeit  in  conjunction  with  this 
grid. 

"2.  Good  Industrial  Large  Scale  Practice  as  recommended  by  the  Bioprocessing 
Committee  of  the  Industrial  Biotechnology  Association  and  Pharmaceutical 
Manufacturers  Association. 

"3.  While  not  required,  standard  industry  practice  recommends  restricted  access 
at  BL2-LS  and  higher. 

"4.  Contingency  measures  for  containing  significant  spillage  from  systems  is 
recommended. 

"5.  While  not  required,  standard  industry  practice  recommends  that  exhaust  air 
from  BL3-LS  facilities  be  HEPA-filtered,  subjected  to  thermal  oxidation,  or 
otherwise  treated  to  prevent  release  of  viable  organisms. 
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"Appendix  K --  Definitions  to  Accompany  Containment  Grid  and  Proposed 
Modification  of  Appendix  K. 

"Accidental  release-The  unintentional  discharge  of  a microbiological  agent  (i.e., 
microorganism  or  virus)  or  eukaryotic  cell  due  to  a failure  in  the  containment 
system. 

"Biological  barrier-An  impediment  (naturally  occurring  or  introduced)  to  the 
infectivity  and/or  survival  of  a microbiological  agent  or  eukaryotic  cell  once  it  has 
been  released  into  the  environment. 

"Closed  system-A  system,  which  by  its  design  and  proper  operation,  prevents  release 
of  a microbiological  agent  or  eukaryotic  cell  contained  therein. 

"Containment-The  confinement  of  a microbiological  agent  or  eukaryotic  cell  that 
is  being  cultured,  stored,  manipulated,  transported  or  destroyed  in  order  to  prevent 
or  limit  its  contact  with  people  and/or  the  environment.  Methods  used  to  achieve 
this  include;  physical  and  biological  barriers  and  inactivation  using  physical  or 
chemical  means. 

"de  minimis  release-A  release  of  viable  microbiological  agents  or  eukaryotic  cells 
that  does  not  result  in  the  establishment  of  disease  in  healthy  people,  plants  or 
animals  or  in  uncontrolled  proliferation  of  any  microbiological  agent. 

"Disinfection~A  process  by  which  viable  microbiological  agents  are  reduced  to  a 
level  unlikely  to  produce  disease  in  healthy  people,  plants  or  animals. 

"Good  Industrial  Large  Scale  Practice  (GILSP)  Organism-For  an  organism  to 
qualify  for  GILSP  consideration,  it  must  meet  the  following  criteria:  [Reference: 
Organization  for  Economic  Cooperation  and  Development,  Recombinant  DNA 
Safety  Considerations.  1987,  p.  34-35] 

"a.  The  host  organism  should  be  non-pathogenic,  should  not  contain  adventitious 
agents  and  should  have  an  extended  history  of  safe  industrial  use  or  have 
built-in  environmental  limitations  that  permit  optimum  growth  in  the 
industrial  setting  but  limited  survival  without  adverse  consequences  in  the 
environment. 

"b.  The  recombinant  DNA-engineered  organism  should  be  non-pathogenic, 
should  be  as  safe  in  the  industrial  setting  as  the  host  organism,  and  without 
adverse  consequences  in  the  environment. 
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"c.  The  vector/insert  should  be  well  characterized  and  free  from  known  harmful 
sequences;  should  be  limited  in  size  as  much  as  possible  to  the  DNA  required 
to  perform  the  intended  function;  should  not  increase  the  stability  of  the 
construct  in  the  environment  unless  that  is  a requirement  of  the  intended 
function;  should  be  poorly  mobilizable;  and  should  not  transfer  any  resistance 
markers  to  microorganisms  not  known  to  acquire  them  naturally  if  such 
acquisition  could  compromise  the  use  of  a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or  agriculture. 

"Inactivation- Any  process  that  reduces  the  ability  of  a specific  microbiological  agent 
or  eukaryotic  cell  to  self-replicate. 

"Incidental  release-The  discharge  of  a microbiological  agent  or  eukaryotic  cell  from 
a containment  system  that  is  expected  when  the  system  is  appropriately  designed  and 
properly  operated  and  maintained. 

"Minimization-The  design  and  operation  of  containment  systems  in  order  that  any 
incidental  release  is  a de  minimis  release. 

"Pathogen-Any  microbiological  agent  containing  sufficient  genetic  information, 
which  upon  expression  of  such  information  is  capable  of  producing  disease  in 
healthy  people,  plants  or  animals. 

"Physical  barrier-Equipment,  facilities  and  devices  (e.g.,  fermenters,  factories,  filters, 
thermal  oxidizers)  designed  to  achieve  containment. 

"Release-The  discharge  of  a microbiological  agent  or  eukaryotic  cell  from  a 
containment  system.  Discharges  can  be  incidental  or  accidental.  Incidental  releases 
are  de  minimis  in  nature;  accidental  releases  may  be  de  minimis  in  nature." 

The  subcommittee  recommended  acceptance  of  these  revisions  to  Appendix  K with  the 
following  changes: 

1.  The  acronym  "GILSP,"  which  stands  for  "Good  Industrial  Large-Scale  Practices," 
should  be  changed  to  "GLSP"  to  indicate  "Good  Large-Scale  Practices"  since  this 
Appendix  is  not  limited  to  industry  specifically,  but  to  all  large-scale  facilities; 

2.  Strike  the  word  "industrial"  under  Appendix  K-I,  "Selection  of  Physical  Containment 
Levels,"  lines  18  and  24  of  the  first  paragraph  on  page  37847,  since  the  appendix  will 
apply  to  all  large-scale  facilities; 

3.  Under  Appendix  K-II-A,  strike  the  final  sentence,  "Processes  and  equipment  should 
be  designed  and  constructed  to  assure  integrity  of  the  production  organism  and 
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resulting  product,"  since  this  does  not  require  explicit  expression; 

4.  Under  Appendix  K-II-F,  add  the  word  "governmental"  after  the  word  "applicable" 
to  make  the  sentence  read,  "Discharges  containing  viable  recombinant  organisms 
shall  be  handled  in  accordance  with  applicable  governmental  environmental 
regulations." 

The  subcommittee  has  asked  that  ORDA  review  both  the  descriptive  and  tabular  material 
describing  the  GLSP  level  to  ensure  they  meet  with  the  levels  of  containment  called  for  by 
all  four  levels  in  the  existing  National  Institutes  of  Health  (NIH)  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules  as  modified.  ORDA  was  also  asked  to  review  the 
footnotes  to  ensure  they  meet  all  modified  NIH  Guidelines  and  the  intent  of  Appendix  K 

The  subcommittee  recommended  that  the  definition  of  "Good  Industrial  Large-Scale 
Practice  (GDLSP)  Organism,"  as  found  in  Appendix  K - Definitions  to  Accompany 
Containment  Grid  and  Proposed  Modification  to  Appendix  K,"  be  deleted  as  it  is  redundant 
with  a definition  found  earlier  in  the  text. 


I hereby  certify  that,  to  the  best  of  my 
knowledge,  the  foregoing  minutes  are 
accurate  and  complete. 


Nelson  A.  Wive!,  M.D.  ^ 
Executive  Secretary 


Monica  Riley,  Ph.D.  ^ 
Chair 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meeting  ’ , 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  Of  the 
Recombinant  DNA  Advisory  Committee 
on  October  16, 1990.  The  meeting  will  be 
held  at  the  National  Institutes  of  Health 
(NIH),  Building  :3lC,  Conference  Room  6, 
9000  Rockville  Pike,  Bethesda,  Maryland 
20892,  starting  at  approximately  9 a.m. 
to  adjournment  at  approximately  5 p.m. 
The  meeting  will  be  open  to  the  public  to 
discuss  the  folloW'ing  proposed  actions 
under  the  “NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules” 
(51  FR  16958): 

Proposed  Major  Actions  to  the  “NIH 
Guidelines”; 

Revision  of  Appendix  K'of  the  “NIH 
Guidelines”  Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP); 

Preliminary  Review  of  the  Regional 
Hearings  Conducted  by  the 
Recombinant  DNA  Advisory  Committee 
Concerning  Future  Role  of  this  . 
Committee: 

Other  matters  to  be  considered  by  the 
Committee. 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair.  . : 

Dr.  Nelson  A.  Wivel,  Director.  Office 
of  Recombinant  DNA  Activities, 

National  Institutes  of  Health,  Building 
31.  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  496-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,;  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  “Catalog  of 
Federal  Domestic  Assistance.”  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  : 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  those  programs.  Such  a 


list  w'ould  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  fpllow  the 
“NIN  Guidelines.”  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  . 
information  address  above  whether  ; 
individual  programs  listed  in  the 
“Catalog  of  Federal  Domestic  , : 

Assistance”  are  affected,  :;r  - 

Dated:  September  10, 1990.  ' : 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

(FR  Doc.  90-21708  Filed  9-12-90;  8:45  am] 
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DEPARTMENT  OP  HEALTH  AND 
HUMAN  SERVICES 

Recombinant  DNA  Research; 

Proposed  Actions  Under  the 
Guidelines 

agency:  National  Institutes  of  Health^ 
PKS.DHHS. 

action:  Notice  of  Proposed  Actions 
Under  the  “NIH  Guidelines  for  Research  . 
Involving  Recombinant  DNA  Molecules” 
(51  FR  16958). 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  imder  the 
National  Institutes  of  Health  (NIH) 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit, 
comments  concerning  these  proposals. 
These  propiosals  will  be  considered  by 
the  Recombinant  DNA  Advisory 
Committee  (RAC)  at  its  meeting  on 
October  16, 1990.  After  consideration  of 
these  proposals  and  comments  by  the 
RAC,  the  Director  of  the  National 
Institutes  of  Health  will  issue  decisions 
in  accordance  with  “NIH  Guidelines”.  ; 
dates:  Comments  received  by  October 
8, 1990,  will  be  reproduced  and 
distributed  to  the  RAC  for  consideration 
at  its  October  16, 1990,  meeting. 
ADDRESSES:  Written  comments  and 
recommendations  should  be  submitted 
to  Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 

Building  31,  room  4B11,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20892,  or  sent  by  fax  to  301-496-9839. 

All  comments  received  in  timely 
response  to  this  notice  will  be  , 
considered  and  w’ill  be  available  for  ' i 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5 p.m. 


FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  the  Office  of  Recombinant  DNA 
Activities,  Building  31,  Room  4Bll, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20892,  (301)  496-9838. 
SUPPLEMENTARY  INFORMATION:  The  NIH 
will  consider  the  following  actions 
:■  undei-  the  “NIH  Guidelines  for  Research 
Involving  Recombinant  DNA 
Molecules”: 

1.  Revision  of  Appendix  X of  the  “NIH 
Guidelines”  Regarding  Establisbinent  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  ^actices  (GILSP) 

In  a letter  dated  June  28, 1990,  the 
Industrial  Biotechnology  Association 
(IBA)  and  the  Pharmaceutical 
Manufacturers  Association  (PMA) 
requested  that  the  Recombinant  DNA 
Advisory  Committee  revise  appendix  K 
of  the  '"NIH  Guidelines  for  Research 
Involving  Recombinant  DNA 
Molecules"  to  reflect  a formalization  of 
suitable  containment  practices  and 
facilitied  for  the  conduct  of  large-scale 
experiments  involving  recombinant 
DNA-derived  industrial  microorganisms. 
In  attachments  to  this  request,  there  are 
(proposed  definitions  and  requirements 
pertaining  to  the  requested  changes.  The 
Revision  of  the  NiH  Guidelines 
Subcommittee  will  meet  on  October  15 
to  review  this  request  and  report  with  a 
recommendation  to  the  Recombinant 
DNA  Advisory  Committee. 

Proposed  revision  of  appendix  K 
reads  as  follows: 

"Appendix  K-r-Physical  Contaiment  for 
Large-Scale  Uses  of  Organisms 
Containing  Recombinant  DNA 
Molecules 

“This  part  of  the  Guidelines  specifies 
physical  containment  guidelines  for 
large-scale  (greater  than  10  liters  of 
culture)  research  or  production  involving 
viable  organisms  containing 
recombinant  DNA  molecules.  It  shall 
apply  to  large-scale  research  or 
production  activities  as  specified  in 
section  III-B-5  of  the  Guidelines.  It  is 
important  to  note  that  this  appendix 
addresses  only  the  biological  hazard 
associated  with  organisms  containing 
recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation 
of  such  organisms  (e.g.,  toxic  properties 
of  products;  physical,  mechanical  and 
chemical  aspects  of  downstream 
processing)  are  not  addressed  and  must 
be  considered  separately,  albeit  in 
conjunction  with  this  appendix.” 

(Remainder  of  Introduction  remains 
unchanged  I 
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“Appendix  K-I— Selection  of  Physical 
Containment  Levels 

“The  selection  of  the  physical 
containment  level  required  for 
recombinant  DNA  research  or . 
production  involving  more  than, 10.  liters 
of  culture  is  based  on  the  containment 
guidelines  established  in  part  III  of  the 
Guidelines.  For  purposes  of  large-scale 
research  or  production  four  physical 
containment  levels  are  established. 
These  are  referred  to  as  GILSP,  BLl-LS, 
BL2-LS,  and  BL3-LS.  The  GILSP  (Good 
Industrial  Large-Scale  Practice)  level  of 
physical  containment  is  recommended 
for  large-scale  research  or  production 
involving  viable,  nbn-pathogenic,  and 
non-toxigenic  recombinant  strains 
derived  from  host  organisms  that  have 
an  extended  history  of  safe  industrial 
use.  Likewise,  the  GILSP  level  of 
physical  containment  is  recommended 
for  organisms  such  as  those  included  in 
appendix  C that  have  built-in 
environmental  limitations  that  permit  . 
optimum  growth  in  the  industrial  setting 
but  limited  survival  without  adverse 
consequences  in  the  environment  For 
those  organisms  that  do  not  qualify  for 
GILSP,  the  BLl-LS  (Biosafety  Level  1 — 
Large-Scale)  level  of  physical 
containment  is  recommended  for  large- 
scale  research  or  production  of  viable 
organisms  containing  recombinant  DNA 
molecules  that  require  BLl  containment 
at  the  laboratory  scale.  The  BL2-iS 
(Biosafety  bevel  .2 — Large  Scale)  level  of 
physical  containment  is  required  for 
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large-scale  research  dr  production  of 
viable  organisms  containing  ^ 
recombinant  DNA  molecules  that 
require  BL2  containment  at  the 
laboratory  scale.  The  BL3-LS  (Biosafety 
Level  3— -Large  Scale)  level  of  physical 
coittainihent  is  required  for  large-scale 
research  or  production  of  Viable 
organisms  containing  recombinant  DNA 
molecules  that  require  BL3  containment 
at  the  laboratory  scale.  No  provisions 
are  made  for  large-scale  research  or 
production  of  viable  organisms 
containing  recombinant  DNA  molecules 
that  require  BL4  containment  at  the 
laboratory  scale.  If  necessary,  these 
requirements  will  be  established  by  NIH* 
on  an  individual  basis. 

“Appendix  K-II — GILSP  Level. 

"Appendix  K-JI-A.  Cultures  of  viable 
organisms  containing  recombinant  DNA 
molecules  shall  be  handled  in  facilities 
intended  to  safeguard  health  during 
work  with  microorganisms  that  do  not 
require  containment.  Processes  and 
equipment  should  be  designed  and 
constructed  to  assure  the  integrity  of  the 
production  organism  and  resulting 
product. 

"Appendix  K-II-B.  Addition  of 
materials  4o  a system,  sample  collection, 
transfer  of  culture  fluids  within/between 
systems,  and  processing  of  culture  fluids 
shall  be  conducted  in  a manner  that 
maintains  employee  exposure  to  viable 
organisms  containing  recombinant  DNA 
molecules  at  a level  that  does  not 
adversely.affect  the  health  and  safety  of 
employees.' 


"Appendix  K-II-C.  'Wt'xWen 
instructions  and  training  of  personnel 
shall  be  provided  to  assure  that  cultures 
of  viable  organisms  containing 
recombinant  DNA  molecules  are 
handled  prudently  and, that  the 
workplace  is  kept  clean  and  orderly. 

"Appendix  K-II-D.  In  the'interest  of 
good  personal  hygiene,  facilities  (e.g., 
handwashing  sink,  shower,  changing 
room)  and  protective  clothing  (e.g.. 
uniforms,  laboratory  coats)  shall  be 
provided  that  are  appropriate  for  the 
risk  of  exposure  to  viable  organisms 
containing  recombinant  DNA  molecules. 
In  addition,  eating,  drinking,  smoking, 
applying  cosmetics  and  mouth  pipetting 
shall  be  prohibited  in  the  work  area. 

"Appendix  K-II-E.  The  facility’s 
emergency  response  plan  shall  include 
provisions  for  handhng  spills. 

"Appendix  K-II-F.  Discharges 
containing  viable  recombinant 
organisms  shall  be  handled  in 
accordance  with  applicable 
environmental  regulations. 

"Appendix  K-II-G.  Institutional  codes 
of  practice  shall  be  formulated  and 
implemented  to  assure  adequate  control 
of  health  and  safety  matters,” 

(Remainder  of  appendix  K remains 
unchanged  with  the  exception  of  the 
following:  renumber  appendix  K-U  to 
appendix  K-III;  renumberappendix  K-III  to 
appendix  K-IV;  renumber  appendix  K-IV  to , 
appendix  K-V] 
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"Appendix  Comparison  of  &ILSP  and  BL-LS  Criteria. 


WIH-RAC 


CRITERIOM^ 

GILSP^ 

BL1-LS 

BL2-LS 

BL3-LS 

1.  Formulates  and  implement  institutional 

Required 

Required 

Required 

. Requi red 

codes  of.  practice  for,  safety  of  personnel 

and  adequate ’control  of  hygiene  and  safety 

'measures'j  ■ 

2.  Provide  adequate  written  instructions  and 
training  of  persomWl  to  keep  the  work- 
, place  clean  and  tidy  and  to  keep  exposure 
to  biological*,  chemical  or.  physical 

Required 

Rel^ired 

Required 

Required 

agents  at  .a  ^vel  that  does,  not  adversely 
affect  ;the  health  ;qind.s;afety  of  rcmployees. 

• . f 1 . 

3.  Provide  changing  and  handwashing 

Required 

Required 

Requi red 

Requi red 

’facilities  as  well  as  protective 
clothing,  appropriate  to  the  risk,  to 
be  worn  during  work. 

4.  Prohibit  eatir^,  drinking,  smoking,  mouth 

Required 

Requi red 

Required 

Requi red 

pipetting,  and  applying  cosmetics  in  the 
workplace. 

5.  Internal  accident  reporting. 

Required 

Required 

Requi red 

Required 

6.  Medical  surveillance. 

Not  required 

Not  required 

Required 

Required 

7.  Viable  organisms  should  be  handled  in  a 

Not  required 

Required 

Required 

Required 

system  that  physically  separates  the 

process  from  the  external  environment 
Iclosed  system  or  other-  primary 
containment  equipment). 

' ‘ ■ 

8.  Organisms  inactivated  prior  to  removal 
from  a system. . 

Not  required 

Requi red 

Required 

Required 

9.  Treatment  of  exhaust  gases’  from  a system. 

Not  required 

Minimize 

release 

Prevent 

release 

Prevent 

release 

10.  Performance  of  seals. 

Not  required 

Minimi ze 
release 

Prevent 

release 

Prevent 

release 

11.  Control  of  aerosols  during: 

a.  Sampling  from  a system. 

Minimize 

release 

through 

procedural 

controls 

Minimize 

release 

through 

engineering 

controls 

Prevent 

release 

Prevent 

release 

. :b.  Addition  of  materials  to  a system;: 

Minimize 

Minimize 

Prevent 

Prevent 

transfer  of  cultivated  cells.  , 

release 
throuigh 
procedural 
controls  : 

release  <• 
through 
engineering 
controls 

release 

release 

c.  Removal ’'of  material;,  products  and 

Minimize 

Minimize 

Prevent 

Prevent 

affluents  frjbm  a system. 

release 

through 

procedural 

controls 

release 

through 

engineering 

controls 

release 

release 
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.... . 

NIH-RAC  ‘ 

CRITERION* 

GILSP^ 

BL1-LS 

BL2-LS 

BL3-LS 

12. 

Penetration  of  a systen  by  agitator  shaft  . 
and  laeasuring  devices  in  a aianher  that 
Minimi zes/prevents  release  of  aerosols. 

Not  required 

: Minimize 
release 

Prevent 

release 

= prevent 
release 

13. 

Foam  out  control:  to  ainimize/plrevent 
release  of  aerosols. 

Not  required 

Minimize 
release  . . 

Prevent  : 
release 

PrevOfit  ' 
=re  lease 

H. 

System  located  within  a designated  «^rk 
site  (restricted  access). 

Not  required 

Not  required 

Not  required^ 

Required 

15. 

Provide  decontamination  f^acilities  for, 
personnel. 

.Not  required 

Not  required 

Not  required 

Required 

16. 

Work  site  should  be  designed  to  contain 
large  losses  from  the  system. 

Not ‘ requi red^ 

Requi red 

Required 

Required 

17. 

Inactivation  of  waste  solutions  and jwaste 
materials,  with  respect  to  their  bi<^azard 
potential. 

Not  require 

Required 

Required 

Retired 

18. 

Effluent  frofn  sinks  and  showers  ^puld  be;, 
collected  and  inactivated  before  release. 

Not  required 

Not  required 

Not  required 

Not  retired ' 

19. 

Biosafety  manual. 

Not  required 

Not  required 

Required 

Required: 

20. 

Post  biohazard  sign. 

Not  required 

Not  required 

Requi red 

Required 

21. 

Devices  installed  to  monitor  integrity  of 
containment  during  operation. 

Not  required 

Not  required 

Requi red 

Required 

22. 

Test  system  with  non- reconi>i riant  host  prior 
to  use. 

Not  required 

Not  required 

Nequired 

Required 

23. 

Establish  an  airlock  for  controlling 
ir^gr^s  and  egress. 

Not  required 

Not  required 

Not  required 

Required 

24. 

Work  side  ahoutd  be  maintained  under  " 
r>egativ0  pressure. 

Not  required 

Not  required 

Not  required 

Required 

25. 

Operate  system  at  tow  pressure  to 
maintain  integrity  of  contaimwt. 

Not  required 

Not  required 

Not  requi  r(^ 

Re^ir^ 

26. 

Work  site  should  be  sealable  to  permit 
funigation.  !' 

Not  required 

Not  required 

Not  required 

Requi red 

27. 

Personnel  should  shower  before  leaving  , 
work  site. 

Not  required. 

Not  required 

Not  required 

Not  required 

28. 

Supply  and  exhaust  air  to  the  work  area , 
should  be  HEPA- f i 1 tered. 

Not  requi red 

Not  required 

Not  required 

Not  reqqired^ , 
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"Appendix  K^— Footnotes 

“1.  The  criteria  in  this  grid  address  only  the 
biological  hazard  associated  with  organisms 
containing  recombinant  DNA.  Other  hazards  - 
accompanying  the  large  scale  cultivation  of 
such  organisms  (e.g.,  toxic  properties  of 
products;  physical,  mechanical  and  chemical 
aspects  of  downstream  processing)  are  not 
addressed  and  must  be  considered 
separately,  albeit  in  conjunction  with  this 
grid. 

“2.  Good  Industrial  Large  Scale  Practice  as 
recommended  by  the  Bioprocessing 
Committee  of  the  Industrial  Bioter^oiogy 
Association  and  Pharmaceutical 
Manufacturers  Association. 

“3.  While  not  required,  standard  industry 
practice  recommends  restricted  access  at 
BL2-LS  and  higher. 

"4.  Contingency  measures  for  containing 
significant  spillage  from  systems  is 
recommended. 

“5.  While  not  required,  standard  industry 
practice  recommends  that  exhaust  air  from 
BL3-LS  facilities  be  HEPA-filtered,  subjected 
to  thermal  oxidation,  or  otherwise  treated  to 
prevent  release  of  viable  organisms. 

"Appendix  K — Definitions  to 
Accompany  Containment  Grid  and 
Proposed  Modification  of  Appendix  K 

“Accidental  release— ^The 
unintentional  discharge  of  a 
microbiological  agent  (i.e., 
microorganism  or  virus)  or  eukaryotic 
cell  due  to  a failure  in  the  containment 
system. 

“Biological  barrier — An  impediment 
(naturally  occurring  or  introduced)  to 
the  infectivity  and/or  survival  of  a 
microbiological  agent  or  eukaryotic  cell 
once  it  has  been  released  into  the 
environment, 

“Closed  system — A system,  which  by 
its  design  and  proper  operation, 
prevents  release  of  a microbiological 
agent  or  eukarj'otic  cell  contained 
therein. 

“Containment — ^The  confinement  of  a 
microbiological  agent  or  eukaryotic  cell 
that  is  being  cultured,  stored, 
manipulated,  transported  or  destroyed 
in  order  to  prevent  or  limit  its  contact 
with  people  and/or  the  environment. 
Methods  used  to  achieve  this  include: 
physical  and  biological  barriers  and 
inactivation  using  physical  or  chemical 
means. 

"de  minimis  release — A release  of 
viable  microbiological  agents  or 
eukaryotic  cells  that  does  not  result  in 
the  establishment  of  disease  in  healthy 
people,  plants  or  animals  or  in 
uncontrolled  proliferation  of  any 
microbiological  agent. 

“Disinfection — A process  by  which 
viable  microbiological  agents  are 
reduced  to  a level  unlikely  to  produce 


disease  in  healthy  people,  plants  or 
animals. 

“Good  Industrial  Large  Scale  Practice 
(GILSP)  Organism — For  an  organism  to 
qualify  for  GILSP  consideration,  it  must 
meet  the  following  criteria:  [Reference: 
Organization  for  Economic  Cooperation 
and  Development,”  Recombinant  DNA 
Safety  Considerations",  1987,  p.  34-35] 

“a.  The  host  organism  should  be  non- 
pathogenic,  should  not  contain 
adventitious  agents  and  should  have  an 
extended  history  of  safe  industrial  use 
or  have  built-in  environmental 
limitations  that  permit  optimum  growth 
in  the  industrial  setting  but  limited 
survival  without  adverse  consequences 
in  the  environment. 

“b.  The  recombinant  DNA-engineered 
organism  should  be  non-pathogenic, 
should  be  as  safe  in  the  industrial 
setting  as  the  host  organism,  and 
without  adverse  consequences  in  the 
environment. 

*‘c.  The  vector/insert  should  be  well 
characterized  and  free  from  known 
harmful  sequences:  should  be  limited  in 
size  as  much  as  possible  to  the  DNA 
required  to  perform  the  intended 
function;  should  not  increase  the 
stability  of  the  construct  in  the 
environment  unless  that  is  a 
requirement  of  the  intended  function; 
should  be  poorly  mobilizable;  and 
should  not  transfer  any  resistance 
markers  to  microorganisms  not  know'n 
to  acquire  them  naturally  if  such 
acquisition  could  compromise  the  use  of 
a dinig  to  control  disease  agents  in 
human  or  veterinary  medicine  or 
agriculture. 

“Inactivation — Any  process  that 
reduces  the  ability  of  a specific 
microbiological  agent  or  eukarj'otic  cell 
to  self-replicate. 

“Incidental  release — ^The  discharge  of 
a microbiological  agent  or  eukaryotic 
cell  from  a containment  system  that  is 
expected  when  the  system  is 
appropriately  designed  and  properly 
operated  and  maintained. 

“Minimization — The  design  and 
operation  of  containment  systems  in 
order  that  any  incidental  release  is  a de 
minimis  release. 

“Pathogen — Any  microbiological 
agent  containing  sufficient  genetic 
information,  which  upon  expression  of 
such  information  is  capable  of  producing 
disease  in  healthy  people,  plants  or 
animals. 

"Physical  barrier — Equipment, 
facilities  and  devices  (e.g.,  fermenters, 
factories,  filters,  thermal  oxidizers) 
designed  to  achieve  containment. 
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“Release — The  discharge  of  a 
microbiological  agent  or  eukaryotic  cell 
from  a containment  system.  Discharges 
can  be  incidental  or  accidental. 
Incidental  releases  are  de  minimis  in 
nature;  accidental  releases  may  be  de 
minimis  in  nature.” 

II.  Preliminary  Review  of  the  Regional 
Hearings  Conducted  by  the 
Recombinant  DNA  Advisory  Committee 

Since  the  seven  regional  hearings 
conclude  on  October  15, 1990,  the 
Recombinant  DNA  Advisory  Committee 
will  have  its  first  opportunity  to  review 
the  public  response  tC  questions  poSed 
about  the  future  role  of  this  committee. 
Topics  to  be  considered  will  include:  A 
proposed  new  definition  of  recombinant 
DNA;  possible  reduction  of  central 
review  of  experiments  with  increasing 
responsibilities  for  the  local  Institutional 
Biosafety  Committees;  and  orientation 
materials  for  review  of  human  gene 
therapy  experiments. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Armounceraents”  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  Government 
programs  contained  in  the  “Catalog  of 
Federal  Domestic  Assistance.”  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
“NIH  Guidelines,”  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the 
information  address  above  about 
whether  individual  programs  listed  in 
the  “Catalog  of  Federal  Domestic 
Assistance”  are  affected. 

Dated:  September  10. 1990. 

)ay  Moskowitz, 

Associate  Director  for  Science  Policy  and 
Legislation. 

(FR  Doc.  90-21709  Filed  9-12-90;  8;45  amj 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HE20.TH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

RECOMBINT^  DNA  ADVISORY  COMMITTEE 

MINUTES  OF  MEETING^ 

October  16,  1990 


The  Recombinant  DNA  Advisory  Committee  (RAC)  was  convened  for  its 
forty-fifth  meeting  at  9:00  a.m.  on  October  16,  1990,  in  Building 
31C,  Conference  Room  6,  National  Institutes  of  Health,  9000 
Rockville  Pike,  Bethesda,  Maryland  20892.  Dr.  Gerard  J. 

McGarrity  (Chair)  presided.  In  accordance  with  Public  Law  92- 
463,  the  meeting  was  open  to  the  public.  The  following  were 
present  for  all  or  part  of  the  meeting: 


Committee  members: 

Candida  R.  T.  Acosta 
Ronald  M.  Atlas 
A1  W.  Bourquin 
Michael  Brewer 
Ira  H.  Carmen 
Donald  C.  earner 
James  F.  Childress 
Don  B.  Clewell 


Robert  P.  Erickson 
E.  Peter  Geiduschek 
Martin  F.  Gellert 
Susan  S.  Hirano 
Donald  J.  Krogstad 
Brian  F.  Mannix 
Gerard  J.  McGarrity 
R.  Scott  Mclvor 


Barbara  E . Murray 
Robert  F . Murray 
Leonard  E.  Post 
Monica  Riley 
Moselio  Schaechter 
Nelson  A.  Wivel 

(Executive  Secretary) 


A committee  roster  is  attached  (Attachment) . 


Liaison  representative: 

Daniel  P.  Jones,  National  Endowment  for  the  Humanities 


Non-voting  agency  representatives: 

Emily  M.  Gause,  DHHS,  Alcohol,  Drug  Abuse  & Mental  Health  Admin. 

Phillip  Harriman,  National  Science  Foundation 

Elizabeth  A.  Milewski,  Environmental  Protection  Agency 

Henry  I.  Miller,  DHHS,  Food  and  Drug  Administration 

George  P.  Shibley,  Department  of  Agriculture 

Sue  A.  Tolin,  Department  of  Agriculture 

Ralph  E.  Yodaiken,  Department  of  Labor 


The  RAC  is  advisory  to  the  National  Institutes  of  Health  (NIH) , and  its 
recommendations  should  not  be  considered  as  final  or  accepted.  The  Office  of 
Recombinant  DNA  Activities  should  be  consulted  for  NIH  policy  on  specific 
issues. 
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National  Institutes  of  Health  staff: 

W.  French  Anderson,  NHLBI 
Christine  Ireland,  OD 
Kris  Kiser,  OD 
Becky  Lawson,  OD 
Erwin  Peters , OD 

Others: 

Arindam  Bose,  Pfizer  Central  Research 

Thomas  L.  Copmann,  Pharmaceutical  Manufacturers  Association 

Ron  Evans,  Environmental  Protection  Agency 

Carol  Ezzell,  BioWorld 

Mark  Foglesong,  Eli  Lilly  and  Company 

Joseph  R.  Fordham,  Nova  Nordisk  Bioindustrials,  Inc. 

Jeffrey  Fox,  ASM  News  and  Biotechnology 

Rebecca  J.  Goldburg,  Environmental  Defense  Fund 

Alan  R.  Goldhammer,  Industrial  Biotechnology  Association 

Joseph  Van  Houten,  Pharmaceutical  Research  Institute 

Doug  Howell,  McDermitt,  Will  & Emery  Law  Firm 

Dorothy  S.  Jessop,  Department  of  Agriculture 

Attila  T.  Kadar,  Food  and  Drug  Administration 

Laura  Leach,  Animal  Health  Institute 

Rachel  E.  Levinson,  Office  of  Science  and  Technology  Policy 
Mark  Lewis,  Hill  and  Knowlton 

Tony  Lubiniecki,  SmithKline-Beecham  Pharmaceuticals 

William  H.  McMullen,  Nova  Nordisk  Bioindustrials,  Inc. 

Margaret  Mellon,  National  Wildlife  Federation 

John  H.  Payne,  Department  of  Agriculture 

Amy  Silliman,  Science  Magazine 

Larry  Thompson,  Washington  Post 

Manuel  Valenzuela,  Meharry  Medical  College 

Erik  J.  G.  Vandelinde,  Netherlands  Embassy 

Lisa  White,  Blue  Sheet 

John  R.  Wood,  Department  of  Agriculture 


Recombinant  DNA  Research,  Volume  14 


[337] 


Recombinant  DNA  Advisory  Committee  - 10/16/90 

I.  CALL  TO  ORDER  AND  OPENING  REMARKS; 

Dr.  Gerard  G.  McGarrity  (Chair)  called  the  meeting  of  the 
Recombinant  DNA  Advisory  Committee  (RAC)  to  order  at  9:00  a.m. , 
on  October  16,  1990.  He  said  a notice  of  the  meeting  had  been 
published  in  the  Federal  Register  and  that  a quorum  was  present. 
He  noted  the  meeting  would  be  short  in  comparison  to  other  RAC 
meetings  and  called  attention  to  the  agenda.  He  explained  that 
in  recognizing  people  to  speak  he  would  do  so  in  the  following 
order:  primary  reviewers,  secondary  reviewers,  other  members  of 
the  RAC,  other  members  of  NIH  and  other  Federal  Government 
agencies,  and  then  members  of  the  general  public.  He  noted  that 
the  RAC  is  advisory  to  the  Director  of  NIH  and  that  times  as 
published  on  the  agenda  were  tentative. 

Dr.  McGarrity  noted  that  Drs.  Clewell,  Erickson,  Childress 
Mulligan  and  Riley,  as  well  as  Mr.  earner,  were  attending  their 
final  meeting  as  members  of  the  RAC.  He  noted,  however,  that  due 
to  the  process  of  replacement,  they  may  need  to  attend  future 
meetings  as  their  term  does  not  officially  end  until  a 
replacement  has  been  selected  by  the  Secretary  of  the  Department 
of  Health  and  Human  Services.  He  thanked  them  for  their  service 
on  behalf  of  the  Department,  the  Public  Health  Service,  the 
National  Institutes  of  Health,  and  offered  personal  thanks  for 
the  support  and  counsel  they  had  offered  him  during  his  tenure  as 
Chairman. 

II.  MINUTES  OF  JULY  31.  1990  MEETING; 

Dr.  McGarrity  then  called  the  committee's  attention  to  tab  1406, 
and  called  on  Dr.  Mclvor  for  his  comments  on  the  minutes  of  the 
meeting  of  the  RAC  which  took  place  on  July  31,  1990.  Dr.  Mclvor 
said  he  had  read  the  minutes  and  found  them  to  reflect  his 
recollection  of  the  meeting.  However,  he  noted  that  it  had  been 
suggested  at  the  meeting  that  certain  relevant  portions  of  the 
minutes  of  the  Human  Gene  Therapy  Subcommittee  meeting  were  to  be 
included  as  Appendices  B,  C,  and  D to  the  minutes  of  the  full  RAC 
meeting  and  noted  that  they  were  not  included  at  present.  He 
moved  the  minutes  be  approved  pending  the  addition  of  those 
appendices. 

Dr.  Wivel  noted  that  the  minutes  of  the  Human  Gene  Therapy 
Subcommittee  meetings  are  reviewed  in  a less  formal  manner  than 
the  minutes  of  the  RAC  meeting  and  that  this  review  had  not  taken 
place.  He  assured  the  committee  that  as  soon  as  this  review  was 
completed  by  the  Chair  of  the  Human  Gene  Therapy  Subcommittee, 
the  material  would  be  appended  to  the  minutes  of  the  July  31, 

1990  RAC  meeting. 

Mr.  Brewer  said  he  had  a small  word  change  which  he  would  discuss 
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with  ORDA  staff,  but  found  the  minutes  to  be  an  accurate 
reflection  of  what  transpired  at  the  July  31,  1990  meeting. 

Dr.  McGarrity  noted  that  he  had  requested  that  the  actual  vote 
tally  from  a vote  which  was  stated  in  the  minutes  as  passing  by  a 
"majority  vote"  be  amended  to  show  the  exact  tally  of  the  vote. 
Dr.  Wivel  said  this  had  been  done. 

Dr.  Mclvor  moved  that  the  minutes  be  accepted  as  modified.  Dr. 
Brewer  seconded  the  motion.  The  motion  passed  by  a vote  of  17  in 
favor,  zero  against  and  1 abstention. 

Dr.  McGarrity  noted  that  at  this  point  he  wished  to  modify  the 
agenda.  He  noted  that  Dr.  W.  French  Anderson  was  in  attendance 
and  was  prepared  to  present  a progress  report  on  the  human  gene 
therapy  trial  in  progress  regarding  treatment  of  adenosine 
deaminase  (ADA)  deficiency.  He  asked  Dr.  Anderson  to  make  his 
presentation  at  this  point. 

III.  PROGRESS  REPORT  ON  HUMAN  GENE  THERAPY  PROTOCOL  ON  ADA  DEFICIENCY: 

Dr.  Anderson  said  the  first  patient  to  enter  the  protocol  was  a 4 
year  old  girl  who  had  her  initial  treatment  with  ADA-corrected  T 
lymphocytes  on  September  14,  1990.  He  noted  there  were  no  side 
effects  noted  with  this  treatment.  He  said  she  received  her 
second  treatment  on  October  15,  1990,  again  with  no  apparent  side 
effects.  He  noted  that  Dr.  McGarrity  had  been  afforded  the 
opportunity  to  visit  the  patient  on  the  15th  and  had  also  met  her 
father  and  been  able  to  have  a brief  discussion  with  them. 

Mr.  Garner  asked  how  long  this  process  of  apheresis  and  treatment 
would  continue.  Dr.  Anderson  replied  that  the  protocol  calls  for 
monthly  infusions  at  current  levels  up  to  six  months.  At  six 
months,  if  everything  continues  going  well,  the  number  of 
injected  cells  will  be  escalated  and  the  investigators  will  begin 
to  look  for  therapeutic  effects.  This  process  is  expected  to 
continue  for  approximately  18  months.  Dr.  Anderson  noted  that  a 
second  patient  has  been  selected  and  the  decision  on  when  to 
enter  this  patient  into  the  trial  will  be  made  within  two  weeks. 

Dr.  McGarrity  thanked  Dr.  Anderson  for  the  opportunity  to  meet 
the  patient  and  for  the  tour  of  the  facilities  that  he  was  given. 
He  noted  that  seeing  an  actual  patient  who  is  being  treated  gives 
one  a broader  perspective  on  the  deliberations  and  decisions  of 
the  RAC. 

IV.  PROPOSED  REVISION  OF  APPENDIX  K OF  THE  ”NIH  GUIDELINES"  REGARDING 
LARGE-SCALE  EXPERIMENTS; 


Dr.  McGarrity  called  on  Dr.  Riley  to  discuss  this  agenda  item. 
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Dr.  Riley  said  the  subcommittee  on  Revision  of  the  NIH  Guidelines 
had  considered  a proposal  to  revise  Appendix  K and  that  this 
proposal,  with  certain  modifications,  would  be  presented  to  the 
RAC.  She  noted  that  the  proposal  could  be  found  beginning  on 
page  37846  of  The  Federal  Register  dated  September  13,  1990.  She 
said  the  subcommittee  recommended  acceptance  of  these  revisions 
to  Appendix  K with  the  following  changes: 

1.  The  acronym  "GILSP,"  which  stands  for  "Good  Industrial 
Large-Scale  Practices,"  should  be  changed  to  "GLSP"  to 
indicate  "Good  Large-Scale  Practices"  since  this 
Appendix  is  not  limited  to  industry  specifically,  but 
to  all  large-scale  facilities; 

2.  Strike  the  word  "industrial"  under  Appendix  K-I, 
"Selection  of  Physical  Containment  Levels,"  lines  18 
and  24  of  the  first  paragraph  on  page  37847,  since  the 
appendix  will  apply  to  all  large-scale  facilities; 

3.  Under  Appendix  K-II-A,  strike  the  final  sentence, 
"Processes  and  equipment  should  be  designed  and 
constructed  to  assure  integrity  of  the  production 
organism  and  resulting  product,"  since  this  does  not 
require  explicit  expression; 

4.  Under  Appendix  K-II-F,  add  the  word  "governmental" 
after  the  word  "applicable"  to  make  the  sentence  read, 
"Discharges  containing  viable  recombinant  organisms 
shall  be  handled  in  accordance  with  applicable 
governmental  environmental  regulations;" 

Dr.  Riley  said  that  in  light  of  these  recommended  modifications 
the  subcommittee  has  asked  that  ORDA  review  both  the  descriptive 
and  tabular  material  describing  the  GLSP  level  to  ensure  they 
meet  with  the  levels  of  containment  called  for  by  all  four  levels 
in  the  existing  National  Institutes  of  Health  (NIH)  Guidelines 
for  Research  Involving  Recombinant  DNA  Molecules  as  modified. 

ORDA  was  also  asked  to  review  the  footnotes  to  ensure  they  meet 
all  modified  NIH  Guidelines  and  the  intent  of  Appendix  K. 

Dr.  Riley  said  the  subcommittee  recommended  that  the  definition 
of  "Good  Industrial  Large-Scale  Practice  (GILSP)  Organism,"  as 
found  in  Appendix  K - Definitions  to  Accompany  Containment  Grid 
and  Proposed  Modification  to  Appendix  K,"  be  deleted  as  it  is 
redundant  with  a definition  found  earlier  in  the  text. 

Dr.  Bourquin  questioned  whether  a statement  should  be  added  in 
the  form  of  a footnote  that,  "This  summary  table  represents  NIH 
Guidelines  only.  Other  regulations  or  guidelines  may  apply  and 
are  not  necessarily  superseded  by  the  recommendations  of  this 
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table."  He  said  this  would  at  least  make  the  reader  cognizant  of 
the  fact  that  other  regulations  and  guidelines  may  apply  and 
still  be  applicable. 

Dr.  Atlas  questioned  whether  this  was  necessary  since  the  NIH 
Guidelines  are  limited  to  experiments  funded  by  the  NIH  and  that 
other  Federal,  state,  local,  and  regulations  can  be  applied 
independently.  He  said  this  type  of  footnote  could  be  put  on  the 
entire  NIH  Guidelines , He  suggested  perhaps  the  same  intent 
could  be  easier  dealt  with  by  changing  the  title  of  the  table  to 
"Summary  of  Containment  Levels  Under  the  NIH  Guidelines He 
noted  that  in  this  way,  if  the  table  were  to  be  used  as  a 
separate  table,  independent  of  the  rest  of  the  document  this 
would  clarify  where  it  came  from  and  to  what  it  refers. 

Dr.  Clewell  said  that  he  agreed  in  general  with  the  setting  up  of 
this  category  of  "Good  Large-Scale  Practice"  and  the  proposal  as 
modified  by  the  subcommittee. 

Dr.  McGarrity  asked  for  clarification  as  to  whether  the  footnotes 
would  remain  in  the  Appendix.  Dr.  Riley  said  this  was  one  of  the 
things  the  subcommittee  felt  ORDA  needed  to  look  at.  She  said  it 
was  anticipated  that  Footnote  2 would  be  deleted,  but  she  left 
that  decision  up  to  ORDA.  The  staff  would  be  responsible  for 
ensuring  that  the  grid  and  any  prose  associated  with  the  grid 
would  conform  with  the  existing  guidelines  for  BL1-BL3.  In 
addition,  the  description  in  the  table  for  the  GLSP  level  should 
reflect  what  is  found  in  the  prose  passages  of  Appendix  K-II. 

Dr.  Post  said  that  he  was  concerned  that  the  text  that  appears  in 
The  Federal  Register  draft  is  not  as  complete  as  the  text  that 
appears  in  the  existing  Appendix  K-II,  and  stressed  the  necessity 
for  ORDA  to  ensure  that  the  prose  in  the  table  is  transcribed 
properly  from  Appendix  K-II.  He  suggested  perhaps  it  would  be 
better  for  ORDA  complete  their  review  before  further  review  by 
the  committee.  Dr.  Riley  said  this  may  provide  for  a more 
expeditious  review. 

Dr.  Henry  I.  Miller  of  the  Food  and  Drug  Administration  (FDA) 
agreed  with  Dr.  Post  in  his  assessment  of  the  notice  in  The 
Federal  Register,  He  added  that  FDA  had  submitted  written 
comments  which  included  minor  suggestions,  but  overall  he  felt 
the  wording  in  the  notice  reflected  the  contents  of  the  NIH 
Guidelines  and  was  appropriate  to  the  standard  levels  of 
practice. 

Dr.  Riley  noted  that  there  were  suggestions  which  were  made  both 
in  the  FDA  letter  as  well  as  one  from  Dr.  Silverman  of  the 
University  of  California  at  Los  Angeles  as  to  suggested  changes 
in  Appendix  K-II.  She  asked  Dr.  Miller  if  he  would  like  to 
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comment  on  the  FDA  suggestions. 

Dr.  Miller  said  the  first  suggestion  the  FDA  had  made  was  that 
restricted  access  should  be  required  for  the  BL2-LS  level.  He 
noted  that  in  most  cases  it  would  be  unlikely  that  an  organism 
which  requires  BL2  containment  would  not  be  in  a restricted 
access  site  at  either  a university  or  industrial  facility. 

Further,  Dr.  Miller  said,  that  at  level  BL3-LS  HEPA  filtration 
should  be  required  for  supplying  air  to  and  exhausting  air  from 
the  work  area  in  Criterion  28.  He  noted  that  it  would  also  be 
unlikely  that  this  would  not  be  already  in  place  at  most 
universities  and  industrial  facilities  dealing  with  organisms 
requiring  BL3  containment. 

He  added  that  if  the  suggestion  for  HEPA  filtration  is  accepted 
that  some  rewording  is  suggested  to  get  away  from  a design 
standard  and  move  towards  a performance  standard.  He  suggested 
the  following  wording  for  Criterion  28: 

"Supply  and  exhaust  air  should  be  HEPA-f iltered, 
subjected  to  thermal  oxidation,  or  otherwise  treated, 
to  prevent  release  of  viable  organisms." 

Dr.  Mark  Foglesong  of  Eli  Lilly  & Company  agreed  with  the 
suggestions  presented  by  Dr.  Miller  and  noted  that  if  these 
changes  are  made  on  the  table  that  it  will  require  going  back  and 
making  the  appropriate  changes  in  the  prose  in  Appendix  K of  the 
NIH  Guidelines . 

Dr.  Riley  said  that  Dr.  Silverman  of  UCLA  suggested  adding  an 
explanatory  or  philosophical  statement  on  page  37847  of  The 
Federal  Register  notice,  under  Appendix  K-I.  The  sentence  would 
read; 


"The  four  levels  set  containment  conditions  at  those 
appropriate  for  the  degree  of  hazard  to  health  or  the 
environment  posed  by  the  organism,  as  judged  by 
experience  with  similar  organisms  unmodified  by 
recombinant  DNA  techniques  and  consistent  with  good 
industrial  large-scale  practices." 

Dr.  Robert  Murray  seconded  Dr.  Post's  earlier  proposal  that  ORDA 
make  their  review  and  put  together  all  the  changes  into  a final 
version  before  the  committee  is  asked  to  vote  on  it  because  of 
the  many  changes. 

Dr.  Riley  recommended  that  the  Appendix  K modifications  be 
approved  with  all  of  the  changes  recommended  and  that  the 
modified  version  come  back  to  the  subcommittee  for  a final  review 
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before  final  adoption.  Dr.  McGarrity  asked  for  clarification  as 
to  whether  this  meant  that  the  staff  would  prepare  the  GLSP 
level,  making  it  consistent  with  the  rest  of  Appendix  K.  Then 
the  subcommittee  would  review  this  and,  if  the  subcommittee 
approves  it,  it  would  be  brought  back  at  the  next  meeting  of  the 
RAC  for  final  approval.  Dr.  Riley  said  this  is  what  she  had 
envisioned. 

Dr.  McGarrity  asked  if  the  suggestions  by  the  FDA  and  UCLA  would 
be  tentatively  accepted  along  with  all  the  other  modifications 
which  Dr.  Riley  presented.  She  said  this  would  be  the  case. 

Dr.  Atlas  noted  that  if  the  suggestions  from  FDA  to  change  two 
requirements  in  Criteria  14  and  28  were  taken  this  would,  in 
fact,  be  a change  from  the  current  NIH  Guidelines , He  asked  if 
the  issues  of  accepting  the  suggestion  of  the  FDA  and  the 
approval  of  the  table  were  a single  issue  to  be  put  before  the 
subcommittee.  Dr.  Riley  said  these  were  separable  issues  and 
that  they  will  have  to  be  addressed  separately  by  the 
subcommittee . 

Dr.  Miller  asked  whether  it  would  be  possible  for  the  RAC  to 
approve  the  revision  based  upon  final  review  and  approval  by  the 
subcommittee  on  Revision  of  the  NIH  Guidelines , rather  than  to 
put  this  issue  off  until  the  next  full  RAC  meeting. 

Dr.  McGarrity  asked  Dr.  Wivel  for  an  interpretation  on  this 
proposal  by  Dr.  Miller.  He  noted  that  in  the  past  the  RAC  had 
required  approval  of  the  Human  Gene  Therapy  Subcommittee  before 
allowing  a vote  of  the  full  RAC  on  any  proposal,  but  he  was  not 
sure  whether  this  ruling  was  specific  only  to  the  Human  Gene 
Therapy  Subcommittee.  Dr.  Wivel  said  that  in  practice  the  RAC 
does  not  vote  on  any  matter  under  discussion  by  a subcommittee 
until  that  subcommittee  has  cleared  it  to  come  before  the  full 
committee. 

Dr.  McGarrity  called  on  Dr.  Rebecca  Goldburg  of  the  Environmental 
Defense  Fund  (EDF)  to  make  comments  on  the  proposed  change  to  the 
NIH  Guidelines.  She  said  the  EDF  opposed  the  changes  to  Appendix 
K for  the  following  three  reasons: 

1.  The  appendix  broadens  the  RAC's  focus  from  small-scale 
research  to  large-scale  industrial  operations; 

2.  The  Environmental  Protection  Agency  (EPA)  is  currently 
working  on  regulations  for  commercial  production  of 
chemicals  using  biotechnology,  and  the  adoption  of  this 
appendix  would  create  a loophole  to  bypass  the  EPA 
rulemaking  procedure;  and. 
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3.  The  proposed  GLSPs  are  inadequate  in  that  some  of  the 
provisions  are  vague  and  environmentally  unwise. 

Dr.  Goldburg  said  that  she  believed  the  adoption  of  the  proposed 
amendment  to  Appendix  K would  erode  RAC's  credibility  and 
replicate  work  already  underway  at  EPA.  She  noted  that  steps  had 
been  taken  this  morning  to  remove  the  industrial  emphasis  of  this 
proposed  amendment  but  that  it  still  appears  to  be  an  attempt  by 
RAC  to  provide  regulation  for  industry  which  is  not  a role  of  the 
RAC. 


Dr.  Riley  pointed  out  the  fact  that  the  NIH  Guidelines  were 
indeed  not  regulations  and  that  in  fact  they  explicitly  contain 
language  noting  that  they  are  not  intended  to  conflict  with 
regulations  of  other  Government  agencies.  She  pointed  to 
Appendix  K,  and  noted  that  Section  K-ll-F  explicitly  states: 

"Discharges  containing  viable  recombinant  organisms 
should  be  handled  in  accordance  with  applicable 
governmental  environmental  regulations . " 

Dr.  Post  noted  that  although  there  was  never  any  intention  that 
the  NIH  Guidelines  be  construed  by  industry  as  regulatory,  that 
many  companies  have  voluntarily  adhered  to  them  as  a matter  of 
company  policy.  Indeed,  they  have  evolved  into  a code  of 
practice  for  the  industry. 

Dr.  Carmen  asked  how  much  large-scale  research  is  done  at 
academic  institutions.  Dr.  Riley  said  she  did  not  have  any 
figures  but  noted  that  most  large  research  campuses  have  large- 
scale  fermentation  facilities  for  the  purpose  of  providing  their 
investigators  with  materials  for  their  individual  use.  Dr. 
McGarrity  noted  that  there  were  a number  of  institutions  with 
facilities  that  would  exceed  the  10-liter  limit.  He  noted  that 
many  would  probably  be  exempt  since  they  are  used  for  cell 
culture,  and  he  was  not  sure  how  many  were  dealing  with 
recombinant  organisms. 

Dr.  Foglesong  pointed  out  that  the  NIH  Guidelines  originally 
designated  "large-scale"  as  being  greater  than  10  liters,  but 
that  nowadays  it  is  not  uncommon  for  universities  to  have  14-15 
liter  equipment  which  they  are  able  to  purchase  from  suppliers 
off  the  shelf. 

Dr.  Elizabeth  Milewski  of  EPA  noted  that  they  were  in  the  process 
of  developing  regulations  to  address  large-scale  fermentation  in 
industry.  She  suggested  that  since  both  EPA  and  NIH  are  part  of 
the  "Coordinated  Framework,"  she  asked  that  some  provision  be 
made  for  EPA  and  NIH  to  work  together  under  the  rubric  of  the 
"Coordinated  Framework"  to  discuss  this  particular  proposal  to 


[344] 


Recombinant  DNA  Research,  Volume  14 


Recombinant  DNA  Advisory  Committee  - 10/16/90 

ensure  consistency  across  all  the  agencies  in  the  way  that  they 
are  approaching  the  industrial  sector. 

Dr.  Ralph  Yodaiken,  Senior  Medical  Advisor  at  the  Department  of 
Labor  (DOL)  and  the  Occupational  Safety  and  Health  Administration 
(OSHA)  suggested  that  DOL  and  OSHA  also  be  made  a part  of  any 
interagency  committee  that  is  developed  to  review  this  proposal. 
He  asked  what  procedures  were  in  place  for  reporting  accidents 
and  for  follow-up  of  persons  who  are  accidentally  exposed. 

Dr.  McGarrity  said  that  the  table  associated  with  Appendix  K will 
not  contain  any  such  requirements  for  the  BLl-LS  level. 

Dr.  Joseph  Van  Houton,  of  the  Robert  Wood  Johnson  Pharmaceutical 
Research  Institute  said  that  the  reason  medical  surveillance  is 
not  required  at  either  the  GLSP  or  BLl-LS  level  is  that  the 
organisms  being  addressed  are  non-pathogenic.  He  said  that 
beginning  at  the  BL2  level  opportunistic  pathogens  are  involved. 
Since  such  organisms  pose  a risk  of  infection,  medical 
surveillance  is  required. 

Dr.  Yodaiken  noted  the  requirement  under  OSHA  regulations  for 
reporting  hospitalizations  on  an  OSHA  log.  He  asked  if  there 
were  written  procedures  for  follow-up  contained  in  the  NIH 
Guidelines  or  whether  each  individual  facility  is  left  to  develop 
its  own  procedures. 

Dr.  McGarrity  said  no  detailed  procedure  is  outlined  but  that 
Appendix  K-II-J  states: 

"Institutional  codes  of  practice  shall  be  formulated 
and  implemented  to  ensure  adequate  control  of  health 
and  safety  matters." 

Dr.  McGarrity  noted  the  historical  desire  of  the  RAC  not  to 
become  involved  in  industrial  practice.  He  briefly  summarized 
the  history  of  the  RAC  in  dealing  with  industrial  experiments  in 
the  early  1980s  in  which  proprietary  data  were  looked  at  in 
closed  executive  sessions.  He  noted  that  the  NIH  Guidelines  had 
been  revised  since  that  time  to  generally  state  that  all 
environmental  laws  should  be  adhered  to  and  that  there  should  be 
follow-up  on  all  health  and  safety  matters  deferring,  when 
appropriate,  to  the  appropriate  Federal  regulatory  agencies. 

Dr.  Schaechter  said  that  the  EDF  had  been  the  only  real 
dissenting  voice  in  the  discussion  and  he  wanted  to  address  some 
of  the  points  they  had  made  in  their  statement.  He  noted  that 
the  role  of  RAC  and  its  overlap  with  other  Government  bodies  has 
been  the  subject  of  concern.  In  fact,  this  had  been  an  item  of 
discussion  in  the  regional  hearings  that  the  RAC  had  conducted 
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during  the  fall.  He  noted  that  the  RAC  had  evolved  over  the 
years  in  their  outlook  towards  oversight  in  relation  to  that  of 
the  regulatory  agencies  and  asked  if  the  EDF  had  participated  in 
any  of  the  regional  hearings. 

Dr.  Goldburg  noted  that  she  had  testified  on  behalf  of  the  EDF  in 
the  regional  hearing  in  New  York  City  and  had  submitted  written 
testimony  at  that  time.  Dr.  Schaechter  said  he  would  re-read 
that  testimony  with  interest  with  a view  toward  these  issues. 

Dr.  Schaechter  noted  that  the  subcommittee  had  disagreed  with  the 
second  objection  of  the  EDF  relative  to  environmental  release  in 
that  the  NIH  Guidelines  are  clear  on  the  issue  of  the 
applicability  of  Government  regulation.  Dr.  Goldburg  said  that 
the  provisions  of  the  Resource  and  Recovery  Act  had  never  been 
implemented  by  ERA  to  cover  infectious  waste  and  that  this  was  a 
point  of  specific  concern  to  the  EDF.  She  said,  "You  can  put 
just  about  anything  down  the  drain  you  want."  Dr.  Schaechter 
asked  for  a response  from  ERA  on  this  point. 

Dr.  McGarrity  reminded  the  committee  that  there  was  a motion  on 
the  table  made  by  Dr.  Riley.  Dr.  McGarrity  asked  that  the  motion 
be  restated. 

Dr.  Wivel  and  Dr.  McGarrity  discussed  the  actual  motion  with  the 
attempt  to  clarify  exactly  what  revisions  to  the  Appendix  were 
being  considered,  if  any.  Dr.  Wivel  said  his  view  was  that  Dr. 
Riley  moved  acceptance  of  Appendix  K with  the  modifications 
suggested,  with  the  proviso  that  staff  assure  consistency  between 
the  tabular  presentation  and  the  prose.  The  staff  will  provide  a 
revised  document  to  the  subcommittee  for  Revision  of  the  NIH 
Guidelines  prior  to  consideration  by  the  entire  RAC. 

Dr.  McGarrity  put  the  motion  to  a vote.  The  motion  passed  by  a 
vote  of  20  in  favor,  none  opposed  and  no  abstentions. 

Dr.  Krogstad  suggested  that  Dr.  Milewski  be  in  attendance  at  the 
next  meeting  of  the  subcommittee  for  Revision  of  the  NIH 
Guidelines  to  act  as  a consultant  on  issues  of  ERA  regulatory 
oversight.  Dr.  McGarrity  added  that  if  any  other  members  of  the 
committee  had  concerns  or  suggestions  that  they  be  conveyed  to 
the  Chair  and  he  would  pass  them  on  to  staff. 

At  this  point.  Dr.  McGarrity  called  for  a brief  recess  and  asked 
that  the  RAC  reassemble  at  10:47  a.m. 

Dr.  McGarrity  reconvened  the  RAC  at  11:00  a.m.,  and  noted  that 
the  next  item  on  the  agenda  would  be  a discussion  of  a 
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preliminary  review  of  the  regional  hearings  conducted  by  the  RAC. 
He  noted  that  tabs  1402/1,  1403,  1404,  1408,  and  1411  contained 
relevant  information. 

V.  PRELIMINARY  REVIEW  OF  THE  REGIONAL  HEARINGS  CONDUCTED  BY  THE 
RECOMBINANT  DNA  ADVISORY  COMMITTEE! 

Dr.  McGarrity  introduced  the  topic  noting  that  the  RAC  had 
conducted  seven  regional  hearings  and  that  Dr.  Wivel  and  he  had 
attended  all  seven  hearings,  while  other  members  of  the  RAC  and 
ORDA  staff  had  been  in  attendance  at  meetings  which  took  place  at 
locations  convenient  for  their  attendance.  He  noted  that  a 
number  of  individuals,  as  well  as  organizations  and  commercial 
firms  had  submitted  both  formal  written  statements  as  well  as 
oral  testimony  at  these  hearings.  He  noted  that  this  was  to  be  a 
preliminary  report  and  that  a more  in-depth  report  would  be 
presented  to  the  RAC  at  its  February  4,  1991  meeting. 

Dr.  McGarrity  said  he  felt  the  meetings  had  been  a truly  valuable 
educational  experience,  providing  a public  perception  of  the  RAC 
and  its  work.  The  testimony  provided  some  suggestions  of  where 
the  RAC  should  go  in  the  future,  which  could  not  have  been  gotten 
in  any  better  means  than  meetings  such  as  these. 

Dr.  Wivel  said  that  what  he  wanted  to  present  was  a general 
composite  response  to  the  five  questions  which  were  published  for 
general  comment  before  the  regional  meetings.  He  noted  that  a 
broad  range  of  people  and  organizations  were  heard  from  and  noted 
that  among  some  of  the  most  interested  persons  in  all  of  the 
meetings  were  the  biological  safety  officers. 

Dr.  Wivel  then  went  on  to  question  one: 

1.  "Should  the  definition  of  recombinant  DNA  be 
modified  to  encompass  the  newer  techniques  in 
molecular  genetics  and  should  the  RAC  increase  its 
purview  in  keeping  with  this  change  in 
definition?" 

He  noted  that  about  half  the  people  who  presented  opinions  on 
this  question  favored  modifying  the  definition  and  many  felt  that 
this  would  not  necessarily  increase  the  purview  of  the  RAC  since 
many  of  these  experiments  would  still  be  exempt.  However,  about 
half  of  those  persons  who  testified  also  felt  there  was  no  need 
to  change  the  definition. 

Dr.  Wivel  continued  with  question  two: 

2.  "Do  the  newer  techniques  in  molecular  genetics 
pose  any  new  risks  not  seen  with  the  established 
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techniques?” 

He  noted  that  the  resounding  response  to  this  question  was  that 
there  was  no  indication  that  any  of  these  techniques  posed  any 
new  or  unique  risks. 

The  third  question  was: 

3.  "Should  the  RAC  consider  a plan  whereby  more  of 
the  review  responsibilities  are  transferred  to  the 
local  Institutional  Biosafety  Committees  (IBCs) , 
with  fewer  review  responsibilities  for  the  RAC 
itself?  (An  example  would  involve  adding  plant 
pathologists  to  the  IBCs  to  facilitate 
consideration  of  protocols  which  require 
environmental  release.)" 

Dr.  Wivel  said  that  in  general  there  was  a mixed  response  to  this 
question.  One  thing  that  was  clear  was  that  the  majority  of 
experiments  being  submitted  to  local  IBCs  are  exempt  and  that  the 
exercise  is  mainly  one  of  paperwork.  He  recalled  that  during  the 
hearings  it  was  noted  that  the  NIH  Guidelines  are  incorporated 
into  local  laws  and  regulations.  NIH  is  deemed  to  be  acting  as  a 
third  party  which  lends  credibility  to  the  local  IBCs  and 
facilitates  acceptance  of  their  oversight  role  in  the  local 
communities. 

The  fourth  question  was: 

4.  "Under  the  current  system  of  review,  a process- 
oriented  approach  is  used  to  identify  those 
experiments  which  should  be  evaluated,  and  a 
product-based  approach  is  used  to  determine  the 
level  of  risks,  and  thus  the  level  of  containment. 

Is  this  system  adequate  or  should  significant 
changes  be  considered  to  make  the  process  more 
risk-based?" 

Dr.  Wivel  said  the  general  feeling  was  that  a process-based  entry 
point  for  oversight  applicability  and  then  a product-based  risk 
assessment  is  seen  as  a practical  way  to  go,  although  there  was 
some  feeling  that  a completely  product-based  assessment  would  be 
the  ideal. 

The  fifth  question  was: 

5.  "With  the  advent  of  gene  therapy  protocols,  is 
there  a perceived  need  for  orientation  materials 
to  be  provided  to  the  local  IBCs?" 
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Dr.  Wivel  said  that  with  regard  to  gene  therapy  it  was  obvious 
that  a tremendous  gap  exists  between  the  research  that  is  ongoing 
at  NIH  and  the  rest  of  the  country  with  development  of  human  gene 
therapy  protocols.  Most  people,  when  questioned,  had  no 
anticipation  that  they  would  be  receiving  requests  to  perform 
human  gene  therapy  trials.  Further,  they  felt  uncomfortable  and 
unqualified  to  deal  with  them  at  this  point. 

Dr.  Wivel  said  that  this  last  point  bears  on  discussions  which 
have  taken  place  vis-a-vis  the  role  of  the  RAC  and  the  Human  Gene 
Therapy  Subcommittee  relative  to  their  educational  functions. 
Should  there  be  workshops  for  both  IBCs  and  individual 
investigators?  He  noted  that  one  exception  was  Baylor  College  of 
Medicine  in  Houston  where  a group  is  actively  planning  a human 
gene  therapy  protocol.  He  noted  that  the  group  there  is  well 
trained  and  capable  of  performing  such  a trial  and  that  the  RAC 
could  expect  to  see  a proposal  from  them  within  12-18  months. 

Dr.  Wivel  said  that  other  issues  were  brought  up  which  deserve 
comment.  One  of  the  most  interesting  related  to  the  issue  of  the 
future  of  the  NIH  Guidelines  and  the  RAC.  He  noted  that 
representatives  of  the  FDA,  as  well  as  the  University  of 
California,  had  suggested  there  was  sufficient  scientific 
rationale  for  sunsetting  the  NIH  Guidelines , based  on  over  15 
years  of  experience  and  knowledge  gained  in  the  field  of 
recombinant  DNA  research. 

However,  Dr.  Wivel  noted  that  these  were  the  only  two  comments 
received  which  expressed  this  feeling.  The  overwhelming  majority 
of  responses  indicated  that  the  NIH  Guidelines  should  continue  to 
serve  a role  as  a national  code  of  practice  for  the  field  and 
should  be  kept  in  place  with  timely  modifications. 

Another  important  issue  outlined  by  Dr.  Wivel  was  the  matter  of 
whether  the  RAC  and  the  NIH  should  continue  to  have  a role  in 
reviewing  environmental  releases.  He  noted  that  it  is  generally 
perceived  that  NIH  does  not  have  the  primary  expertise  in  this 
area  and  that  other  Government  agencies  have  a regulatory  role  to 
play  in  this  issue. 

Dr.  McGarrity  thanked  Dr.  Wivel  for  an  excellent  summary  of  the 
regional  meetings  and  said  he  would  like  to  present  some  overall 
observations  that  he  had  made  during  the  meetings.  He  said  that 
in  general,  the  RAC  received  high  marks  for  the  job  it  has  been 
doing.  He  noted  the  wide  range  of  constituencies  that  the  RAC 
has  around  the  country  and  the  world.  He  said  that  it  was  worthy 
of  note  that  the  meetings  were  not  attended  by  bench  scientists, 
but  that  the  people  in  attendance  were  administrators,  members  of 
IBCs,  safety  officers,  and  many  participants  from  outside  the 
traditional  academic  environment,  including  professional 
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organizations,  and  members  of  industry.  He  also  noted  that  there 
were  a large  number  of  comments  from  the  general  public  and 
organizations  representing  the  general  public. 

Dr.  McGarrity  noted  that  the  timeliness  of  modifications  to  the 
NIH  Guidelines  and  making  them  easier  to  understand  were  of 
concern,  as  well  as  the  educational  role  of  the  RAC.  He  stressed 
that  the  role  of  the  RAC  as  a truly  public  forxim  was  mentioned 
repeatedly. 

Dr.  McGarrity  said  the  meetings  were  educational.  He  felt  they 
showed  that  the  RAC  has  well  served  its  mandate,  and  that  it 
should  continue  to  evolve  and  serve  the  NIH  and  the  general 
public  in  a productive  way  in  the  decade  of  the  1990s  and  beyond. 

He  then  called  on  Mr.  earner  to  express  his  views  on  the  meeting 
in  Los  Angeles.  Mr.  earner  said  the  single  most  important  topic 
presented  at  both  UCLA  and  Stanford  was  the  issue  of  sunsetting 
the  RAC  and  the  NIH  Guidelines , He  said  he  believed  the  RAC 
should  have  a study  committee  assigned  to  thinking  about  its 
future  and  that  such  a study  should  take  no  more  than  a year.  He 
said  he  felt  the  RAC  and  the  standards  that  it  has  set  have  been 
too  useful  to  eliminate  without  careful  thought. 

Dr.  Geiduschek  said  he  came  away  with  the  sense  that  there  was  no 
sense  of  crisis  among  the  participants  at  the  meeting  at  Stanford 
and  that  they  felt  the  RAC  served  as  some  protection  to  them  at 
the  local  level  by  being  a national  group  which  is  available  to 
consider  rational  scientific  issues  of  biotechnology. 

Dr.  Carmen  noted  that  the  meeting  in  Chicago  included  three 
chairmen  of  IBCs  who  expressed  an  opinion  that  the  RAC,  over  the 
years,  had  been  unduly  process-oriented  and  that  a product-based 
risk  assessment  should  be  given  more  attention.  He  said  that 
there  was  no  consideration  being  given  to  human  gene  therapy 
protocols  by  the  universities  represented  at  the  meeting.  The 
feeling  was  that  if  such  protocols  were  submitted  for  IBC  review 
that  they  would  look  to  the  NIH,  the  RAC  and  Human  Gene  Therapy 
Subcommittee  for  guidance.  He  said  there  was  some  uncertainty 
expressed  with  regard  to  whether  additional  review  responsibility 
should  be  placed  on  the  IBCs  at  this  meeting. 

Dr.  Hirano  said  that  she  noticed  a diversity  of  opinions  among 
the  IBCs  of  the  different  universities  represented  at  the  Chicago 
meeting  in  relation  to  increasing  the  role  of  the  IBCs  in  review 
of  recombinant  DNA  research.  She  noted  that  there  was  confusion 
voiced  by  representatives  of  universities  over  the  issue  of 
planned  release  experiments.  With  the  advent  of  USDA  Guidelines, 
there  was  confusion  about  where  and  to  whom  protocols  should  be 
submitted.  Further,  there  is  doubt  about  what  is  required  for 
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approval.  She  urged  that  the  RAC  not  withdraw  from  oversight  of 
planned  release  experiments  until  the  regulatory  agencies  can 
devise  a more  focused  and  explicit  plan  of  how  to  regulate  them. 

Dr.  Krogstad  commented  on  a letter  received  from  Dr.  Milton 
Schlesinger  of  Washington  University.  He  said  the  thrust  of  the 
letter  was  "We're  doing  fine  and  we  can  probably  do  better  if  you 
leave  us  alone."  He  said  this  resulted  from  the  huge  impact  of 
Monsanto's  efforts  in  genetic  engineering  which  have  focused 
attention  on  agricultural  release  and  resulted  in  increased 
community  pressure  on  Washington  University.  Further,  he  said  he 
was  not  sure  that  Dr.  Schlesinger  would  be  prepared  or 
comfortable  to  confront  a protocol  for  human  gene  therapy. 

Dr.  Krogstad  asked  if  he  could  comment  at  this  time  on  the  letter 
from  Dr.  Robertson  Parkman.  Dr.  McGarrity  replied  that  comments 
of  that  nature  would  be  in  order.  Dr.  Krogstad  said  that  he 
felt  it  was  an  intriguing  suggestion  that  the  RAC  was  going 
through  an  identity  crisis,  as  well  as  his  suggestion  that  the 
RAC  and  Human  Gene  Therapy  Subcommittee  begin  to  discuss  germ 
line  human  gene  therapy,  which  does  not  imply  the  committee  is 
either  in  favor  or  against  it,  but  merely  that  this  is  one  forum 
where  enough  expertise  and  credibility  exists  to  begin  this 
discussion. 

Dr.  Mclvor  said  that  the  Chicago  hearing  pointed  out  to  him  that 
the  NIH  Guidelines  and  the  RAC  were  needed  to  provide  expertise 
in  evaluating  new  techniques  and  experiments  that  are  arising  in 
the  field.  He  agreed  with  Dr.  Krogstad  that  Dr.  Parkman 's 
comments  relative  to  the  RAC*  being  the  forum  to  begin  a 
discussion  of  germ  line  human  gene  therapy  was  intriguing.  He 
said  that  he  felt  this  committee  was  well  prepared  for  dealing 
with  somatic  cell  human  gene  therapy  because  it  discussed  these 
issues  early  on  when  it  was  only  an  abstract  concept.  To  prepare 
for  potential  germ  line  human  gene  therapy  proposals  in  the 
future,  the  committee  should  begin  to  consider  the  issue  well 
before  the  first  protocol  arrives. 

Dr.  McGarrity  said  that  it  took  5 years  from  the  time  of  the 
development  of  the  "Points  to  Consider"  for  Human  Gene  Therapy 
until  a protocol  was  actually  approved.  It  is  difficult  to 
foresee  what  strides  will  be  made  in  technology  and  science  in 
the  next  5 years  and  it  is  probably  time  to  begin  to  think  about 
these  issues  in  a systematic  manner. 

Dr.  Post  reiterated  the  points  made  by  Dr.  Hirano  about  the 
confusion  that  investigators  and  local  review  groups  have 
relative  to  planned  release  experiments  involving  both  plants  and 
humans.  He  stressed  that  there  needs  to  be  some  type  of  very 
clear  guidance  so  that  people  know  what  procedures  need  to  be 
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followed  in  this  regard. 

Dr.  Riley  said  she  attended  the  meeting  in  Boston.  She  said  the 
major  issues  were  that  the  RAC  should  not  only  continue  but 
expand  its  purview  to  the  newer  technologies,  utilizing  a more 
risk-based  approach  in  considering  all  genetic  modification 
issues,  not  just  recombinant  DNA.  She  noted  that  the 
representatives  of  local  IBCs  in  the  Boston  area  called  for  the 
RAC  to  continue  providing  them  with  advice  and  counsel  in  the 
performance  of  their  duties. 

Dr.  Atlas  said  the  Boston  hearing  was  interesting  to  him  because 
it  included  social  scientists  and  members  of  the  general  public. 
They  expressed  the  view  that  although  the  NIH  Guidelines  were  not 
regulatory  in  the  same  way  that  ERA  and  FDA  would  have  regulatory 
authority,  they  were  in  fact  adopted  as  part  of  local  laws  and 
ordinances.  If  they  were  sunsetted  they  would  be  locked  in  place 
and  without  a means  for  modification,  these  could  be  a crippling 
of  investigation  in  the  field.  He  noted  that  in  general  there 
was  a call  for  continuation  of  the  RAC.  It  was  emphasized  that 
the  public  involvement  in  the  deliberations  of  RAC  was  what  gave 
credibility  to  its  actions. 

Dr.  Atlas  noted  that  IBC  chairpersons  in  attendance  had  requested 
that  the  NIH  Guidelines  be  republished  to  bring  together  the  many 
amendments  and  modifications  and  they  requested  they  be  put 
together  in  a more  readable  form.  He  said  the  opinion  was 
expressed  that  if  the  NIH  Guidelines  and  RAC  were  sunsetted  that 
this  would  cause  unduly  restrictive  legislation  and  regulation  to 
fill  the  void  in  oversight. 

Dr.  Bourquin  noted  that  the  meeting  pointed  out  the  role  that  the 
RAC  plays  in  bringing  public  involvement  into  all  aspects  of 
genetic  sciences.  There  was  support  for  RAC  responsibility  for 
the  newer  techniques  in  molecular  genetics. 

Dr.  Gellert  echoed  the  points  made  by  Dr.  Atlas  in  regard  to  the 
sunsetting  of  the  NIH  Guidelines  and  pointed  to  the  fact  that  if 
this  were  to  take  place,  it  would  leave  IBCs  without  guidance  on 
novel  problems  that  will  crop  up  in  research.  The  result  will  be 
divergent  standards  and  investigators  will  "shop"  their  protocols 
among  IBCs  to  avoid  those  IBCs  who  are  more  strict  in  their 
standards  of  review. 

Dr.  McGarrity  called  on  Dr.  Childress  to  begin  discussion  of  the 
New  York  City  regional  hearing.  Dr.  Childress  said  that  many 
issues  were  summarized  already  by  Dr.  Atlas.  He  said  one 
impression  he  was  left  with  was  the  sense  that  the  NIH  Guidelines 
play  an  important  role  in  public  assurance  and  reassurance  as 
well  as  promoting  public  participation  in  science.  He  said  that 
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Dr.  Parkman's  terminology  of  an  "identity  crisis"  was  perhaps  too 
strong  and  that  what  the  RAC  needs  to  do  is  a self-assessment 
because  of  changes  in  science,  technology  and  society.  In  terms 
of  the  comments  as  to  germ  line  human  gene  therapy,  Dr.  Childress 
pointed  out  that  the  Points  to  Consider  have  already  been  diluted 
from  their  original  statements  relative  to  germ  line  gene 
therapy.  The  current  statements  are  vague  and  amorphous.  He 
said  this  was  of  interest  to  members  of  the  subcommittee.  There 
is  concern  that  now  is  the  appropriate  time  for  these  discussions 
to  begin.  Public  forums  and  discussions  of  precisely  this  issue 
had  been  planned  in  the  past  but  had  never  come  to  fruition. 

Dr.  Atlas  noted  that  a point  raised  in  New  York  City  concerned 
the  interactions  of  RAC  with  other  Federal  agencies  as  well  as 
the  adequacy  of  local  IBCs,  particularly  in  the  human  gene 
therapy  area.  In  this  type  of  research,  the  person  submitting 
the  protocol  is  often  the  only  local  expert.  For  this  reason,  it 
was  felt  that  the  Human  Gene  Therapy  Subcommittee  plays  an 
important  role  as  a national  focus  of  expertise. 

Dr.  McGarrity  called  on  Dr.  Erickson  for  a report  of  his  comments 
on  the  regional  meeting  in  Houston,  Texas.  Dr.  Erickson  noted 
that  he  was  impressed  by  the  lack  of  large  attendance  at  these 
meetings.  He  felt  that  it  pointed  to  the  fact  that  the  RAC  was 
doing  its  job  and  that  there  was  no  outpouring  of  concern  by  the 
investigators  in  the  field.  He  added  that  the  majority  of  the 
meeting  consisted  of  a discussion  of  a potential  human  gene 
therapy  protocol  being  developed  by  an  investigator  at  Baylor 
College  of  Medicine  and  he  said  it  was  clear  that  no  one  wanted 
to  handle  it  locally.  Dr.  Erickson  echoed  Dr.  Atlas'  comments  in 
regard  to  the  need  to  republish  the  NIH  Guidelines  in  a more 
readable  form,  preferably  indexed  for  ease  of  use. 

Dr.  Barbara  Murray  said  that  she  felt  the  local  IBC  at  Baylor 
College  of  Medicine  was  prepared  to  deal  with  the  issues 
surrounding  the  potential  human  gene  therapy  protocol.  However, 
they  look  to  the  RAC  and  the  Human  Gene  Therapy  Subcommittee  for 
guidance.  She  added  that  the  one  investigator  who  did  appear  at 
the  meeting  felt  the  NIH  Guidelines  still  had  a role  to  play  and 
that  it  should  be  maintained  in  some  form  or  fashion.  Dr. 

Clewell  said  that  he  agreed  with  the  comments  of  Drs.  Murray  and 
Erickson,  noting  that  this  meeting  was  mainly  a free  flowing 
dialogue  dealing  with  the  issues  of  review  of  human  gene  therapy 
protocols. 

Dr.  McGarrity  called  on  Dr.  Acosta  to  present  her  feelings  on  the 
meeting  held  on  October  15,  1990  at  the  NIH  in  Bethesda.  Dr. 
Acosta  said  she  was  unable  to  attend  the  meeting  but  that  in 
reading  the  materials  supplied  for  the  meeting  she  had  the 
feeling  that  both  industry  and  academia  felt  comfortable  having 
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the  NIH  Guidelines  in  place  and  did  not  want  to  see  the  RAC 
sunsetted.  There  was  a feeling  that  the  RAC  needed  to  continue 
to  evolve.  She  agreed  with  Mr.  earner's  comments  that  the  RAC 
should  introspectively  begin  looking  toward  its  role  in  the 
future  and  that  the  RAC  Guidelines  should  be  made  into  a more 
readable  form. 

Mr.  Brewer  said  the  meeting  in  Bethesda  merely  reflected  what  was 
heard  in  other  regional  meetings  with  perhaps  a bit  more  emphasis 
on  the  international  implications  of  the  NIH  Guidelines , 
particularly  as  they  relate  to  the  European  Economic  Community 
and  U.S. -Japan  relationships. 

Mr.  Mannix  said  he  was  unable  to  attend  the  meeting  in  Bethesda, 
however  he  suggested  the  RAC  reconsider  its  role  with  the  IBCs 
and  shift  its  role  from  being  a "parent"  of  the  IBCs,  to  becoming 
a "council"  of  the  IBCs,  and  that  the  IBCs  themselves  through 
this  "council"  be  given  more  responsibility  for  effecting  an 
evolution  of  the  NIH  Guidelines  for  the  future. 

Dr.  Robert  Murray  said  that  he  was  impressed  by  the  clear  message 
presented  in  testimony  yesterday  that  the  RAC  should  remove 
itself  from  review  of  environmental  release  experiments  as  well 
as  the  feeling  that  risk  assessment  become  more  product-oriented 
in  the  future.  He  noted  that  the  consensus  of  the  group  which 
met  yesterday  was  that  the  RAC  should  continue  to  exist  and  that 
the  NIH  Guidelines  be  kept  in  place.  He  reiterated  the  comments 
made  by  Mr.  Brewer  on  the  international  aspects  which  were 
discussed.  He  said  that  one  thing  which  was  noted  by  nearly  all 
the  participants  was  the  flexibility  and  adaptability  that  the 
RAC  has  possessed  over  its  history  and  the  feeling  was  that  this 
was  an  important  trait  that  any  future  organization,  which  may 
replace  the  RAC,  should  maintain. 

Dr.  Robert  Murray  also  noted  that  with  respect  to  Dr.  Parkman's 
letter  calling  for  the  need  to  begin  to  address  germ  line  human 
gene  therapy,  that  the  RAC  had  already  made  a statement  on  this 
issue.  "The  RAC  and  the  Human  Gene  Therapy  Subcommittee  will 
not,  at  present,  entertain  proposals  for  germ  line  alterations." 
Inclusion  in  the  "Points  to  Consider"  Document)  He  noted  that 
this  statement  was  made  because  of  the  strong  negative  reaction 
of  groups  who  see  eugenic  implications  in  this  type  of  research. 
He  underlined  that  there  was  a strong  negative  feeling  at  present 
about  germ  line  human  gene  therapy.  He  felt  there  was  concern 
that  to  begin  such  a debate  would  lend  credence  to  the  fears  of 
these  groups  that  such  experimentation  would  ultimately  be 
undertaken . 

Dr.  McGarrity  said  he  felt  this  was  a good  recapitulation  of  the 
discussions  which  took  place  in  the  regional  hearings  and  that  a 
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detailed  report  would  be  prepared  for  presentation  at  the  next 
meeting  of  the  RAC.  He  noted  that  any  one  of  these  areas  could 
be  debated  at  length  and  asked  if  the  committee  wished  to  have  a 
short  discussion  on  any  topics  that  had  been  brought  up. 

Dr.  Robert  Murray  said  that  one  area  that  was  clearly  brought  up 
several  times  was  the  necessity  for  RAC  to  begin  to  evaluate 
itself  and  develop  a strategy  for  its  future  role.  He  suggested 
that  rather  than  waiting  for  the  February  meeting  that,  if  not 
out  of  order,  he  would  move  that  a subcommittee  be  established  to 
begin  this  process. 

Dr.  McGarrity  cautioned  that  subcommittees  of  the  RAC  are 
established  through  its  Charter  and  that  the  committee  cannot 
itself  establish  additional  subcommittees. 

Dr.  Robert  Murray  then  moved  an  ad  hoc  subcommittee  be 
established  for  this  purpose.  Mr.  earner  seconded  the  motion 
saying  that  it  was  both  timely  and  important. 

Dr.  Wivel  suggested  that  the  term  "working  group"  would  be  a 
better  way  to  couch  the  identity  of  such  a group  to  fit  within 
the  framework  of  the  Charter  for  the  RAC,  and  questioned  the 
ability  of  any  committee  to  critically  evaluate  itself.  Dr. 
Robert  Murray  pointed  to  the  fact  that  most  legitimate 
professional  groups  do  have  self-study  groups  and  that  if 
necessary  outside  critique  of  any  self-study  could  be  obtained. 

Dr.  Barbara  Murray  cautioned  that  by  setting  up  such  a group 
decisions  on  many  concrete  issues  may  be  put  on  hold  until  the 
self-study  is  completed  and  she  felt  there  should  be  a mechanism 
in  place  to  assure  timely  decisionmaking  on  these  issues. 

Dr.  Childress  suggested  that  a group  be  established  to  review  the 
discussions  and  testimony  obtained  in  the  regional  hearings  and 
present  recommendations  back  to  the  RAC,  but  that  it  was  apparent 
some  group  needed  to  be  set  up  to  begin  to  sort  out  the  key 
issues  and  arguments  so  that  the  committee  as  a whole  can  then 
evaluate  them. 

Dr.  Geiduschek  noted  that  it  was  clear  that  the  RAC  operates 
under  a Charter  from  the  Department  of  Health  and  Human  Services 
(DHHS) . There  are  always  certain  questions  which  are  to  be 
evaluated.  Regardless  of  the  answers  obtained  to  said  questions 
the  RAC  will  be  unable  to  act,  due  to  the  fact  that  it  functions 
in  an  advisory  role  and  has  no  authority  for  action.  Therefore 
the  outcome  of  any  self-study  can  only  be  to  provide  information 
to  others  who  do  have  the  authority  to  act,  i.e.,  the  Director  of 
NIH  and  the  Secretary  of  DHHS. 
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Dr.  Robert  Murray  said  that  the  basis  for  his  motion  was  to  take 
into  consideration  the  opinions  expressed  in  these  regional 
hearings  and  formalize  them  so  that  RAC  can  decide  on  whether  it 
should  continue  with  business  as  usual  or  whether  some  changes 
should  be  made  and  that  such  recommendations  would  indeed  be 
forwarded  to  the  Director  of  NIH  and  the  Secretary  of  DHHS. 

Dr.  McGarrity  asked  if  the  group  would  be  expected  to  deal  with 
specific  points  in  regard  to  revision  of  the  NIH  Guidelines  which 
are  in  progress  and  were  part  of  the  discussion  at  the  regional 
meetings  such  as  the  proposed  new  definition  of  "recombinant  DNA" 
and  oversight  of  environmental  release  which  have  been  under 
study  by  chartered  subcommittees. 

Dr.  Robert  Murray  said  he  felt  the  thrust  of  the  group  that  he 
was  proposing  would  be  to  discuss  the  composition  and  function  of 
the  RAC  as  opposed  to  specific  changes  to  the  NIH  Guidelines . He 
added  that  some  of  these  issues  could  impact  on  those  assessments 
but  that  they  would  not  be  themselves  the  focus  of  the  group. 

Dr.  Carmen  asked  if  Dr.  R.  Murray  considered  that  there  would  be 
a dual  inquiry,  one  dealing  with  the  questions  discussed  at  the 
regional  meetings  and  another  dealing  with  the  overall  issue  of 
the  composition  and  overall  function  of  the  RAC.  Dr.  Robert 
Murray  said  that  these  issues  do  intertwine  but  he  felt  they 
could  be  dealt  with  by  such  a working  group.  Dr.  Carmen  said  he 
disagreed  with  a dual  approach  noting  that  the  RAC  had  many 
problems  before  it  of  great  importance,  such  as  the  relationship 
between  the  RAC  and  the  Human  Gene  Therapy  Subcommittee  which 
must  be  considered  within  the  next  six  months. 

Dr.  Riley  asked  for  clarification  on  the  issue  of  changing  the 
definition  of  "recombinant  DNA."  Dr.  McGarrity  said  that  this 
was  one  of  the  questions  posed  at  the  regional  hearings  and  that 
he  expected  the  summary  of  the  regional  hearings  would  include  a 
summary  of  feelings  on  this  issue  which  can  then  be  acted  on  by 
the  RAC  as  it  sees  fit  during  its  deliberations.  Dr.  Robert 
Murray  said  he  did  not  feel  this  issue  was  impacted  by  his  motion 
and  that  really  his  motion  was  in  response  to  more  general  issues 
raised  in  the  regional  hearings  and  to  show  the  public  that  the 
RAC  does  react  to  suggestions  from  the  public. 

Dr.  Murray  underlined  that  the  proposed  working  group  would  not 
make  any  report  based  on  the  summary  presented  at  the  February 
meeting  of  the  RAC,  but  is  being  established  to  begin  a process 
of  introspective  self-examination  to  begin  to  look  at  the  future 
role  of  RAC. 

There  was  a short  discussion  of  the  issue  of  whether  the  RAC 
would  be  voting  on  the  recommendations  of  the  subcommittee  on 
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Revision  of  the  NIH  Guidelines , Dr.  McGarrity  said  that  this 
would  be  on  the  agenda  for  the  February  meeting  of  the  RAC. 

Dr.  McGarrity  put  Dr.  Robert  Murray's  motion  to  establish  a 
working  group  to  study  the  future  role  of  the  RAC  to  a vote.  The 
motion  passed  by  a vote  of  14  in  favor,  6 opposed,  and  no 
abstentions. 

Dr.  McGarrity  asked  if  anyone  had  any  other  business.  Dr. 
Schaechter  said  he  was  concerned  with  the  relationship  of  the 
subcommittees  to  the  parent  committee.  He  pointed  out  that  in 
the  past  a great  deal  of  discussion  had  taken  place  in  the  Human 
Gene  Therapy  Subcommittee  with  regard  to  the  protocols  for  human 
gene  therapy  and  when  the  proposals  came  before  the  RAC 
discussion  seemed  to  be  limited  and  brief.  He  said  he  was 
worried  that  if  the  subcommittees  were  empowered  to  do  most  of 
the  work  that  they  would  take  on  a life  of  their  own  and 
eventually  bypass  the  role  of  the  parent  committee. 

Dr.  Wivel  noted  that  in  the  instance  being  discussed  that  these 
two  meetings  took  place  in  a back-to-back  fashion.  Many  of  the 
members  of  the  parent  committee  were  in  attendance  for  the 
meeting  of  the  subcommittee.  He  assured  Dr.  Schaechter  that  this 
would  not  be  the  case  in  the  future  and  that  this  was  done  to 
accommodate  the  investigators  in  an  ongoing  protocol  and  is  not 
seen  as  a practice  that  will  continue  in  the  future. 

Dr.  Wivel  noted  that  three  protocols  are  on  the  agenda  for  the 
next  meeting  of  the  Human  Gene  Therapy  Subcommittee  and  that  the 
subcommittee  has  a working  group  which  is  wrestling  with 
determining  deadlines  for  timely  submission  of  protocols  so  that 
they  can  be  considered  in  a more  orderly  fashion. 

Dr.  Barbara  Murray  asked  for  assurance  that  the  issue  of  the 
proposed  new  definition  of  "recombinant  DNA"  would  be  on  the 
table  for  the  next  meeting  of  the  RAC.  Dr.  McGarrity  noted  that 
anyone,  including  the  members  of  the  subcommittee,  could  request 
that  something  be  placed  on  the  agenda  for  the  RAC.  Dr.  Wivel 
assured  Dr.  Barbara  Murray  that  this  agenda  item  will  be  noted  in 
The  Federal  Register  as  an  agenda  item  for  the  February  4,  1991 
meeting  of  the  RAC. 

. FUTURE  MEETING  DATES  OF  THE  RECOMBINANT  DNA  ADVISORY  COMMITTEE; 

Dr.  McGarrity  called  the  committee's  attention  to  the  future 
dates  of  the  RAC  which  could  be  found  in  tab  1405.  He  noted  that 
the  next  meeting  would  be  held  on  February  4,  1991.  He  also 
reminded  the  committee  that  the  Human  Gene  Therapy  Subcommittee 
would  be  meeting  next  on  November  30,  1990. 
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X.  ADJOURNMENT; 

Dr.  McGarrity  thanked  the  committee  members  for  their 
participation  in  the  regional  hearings  and  called  particular 
attention  to  the  efforts  of  Dr.  Wivel  and  Becky  Lawson  in  making 
these  regional  meetings  a success.  He  also  thanked  all  of  the 
host  institutions  for  providing  facilities  for  the  regional 
meetings. 

Having  concluded  the  agenda  and  there  being  no  further  business 
to  be  discussed.  Dr.  McGarrity  adjourned  the  Committee  at  12:36 
p.m.,  on  October  16,  1990. 


Executive  Secretary 


I hereby  acknowledge  that,  to  the 
best  of  my  knowledge,  the  foregoing 
Minutes  and  Attachments  are 
accurate  and  complete. 


\JL  X.  a.  jr  f f ax  • • 

^Chair 

Recombinant  DNA  Advisory  Committee 
National  Institutes  of  Health 
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Federal  Register  / Vol.  55,  No.  219  /^Tuesday,  November  13,1990.  / Notices-.- 


National  Institutes  of  Health 

National  Cancer  institute;  Notice  of 
Meeting  (President’s  Cancer  Panel) 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  the  meeting  of  the 
President’s  Cancer  Panel,  National 
Cancer  Institute,  November  16, 1990,  at 
the  National  Cancer  Institute,  9000 
Rockville  Pike,  Building  31,  Room  IIAIO, 
Bethesda,  Maryland  20892. 

This  meeting  will  be  open  to  the 
public  on  November  16  from  9 a.m.  to 
11:30  a.m.  Attendance  will  be  limited  to 
space  available.  Agenda  items  will 
include  reports  by  the  Chairman, 
President’s  Cancer  Panel;  the  Director, 
NCI:  staff  cf  the  NCI. 

Dr.  Elliott  Stonehill,  Executive 
Secretary,  President's  Cancer  Panel, 
National  Cancer  Insitute,  Building  31, 
Room  4A32,  National  Institutes  of 
Health,  Bethesda,  Maryland  20892  [301/ 
496-1148)  will  provide  a roster  of  the 
Panel  members  and  substantive  program 
information  upon  request. 

This  notice  is  being  published  less 
than  15  days  prior  to  the  meeting  due  to 
the  difficulty  of  coordinating  the 
attendance  of  members  because  of 
conflicting  schedules. 

Dated:  November  7, 1990. 

Bettj'  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

(FR  Doc.  90-26832  Filed  11-9-90;  8:45  am] 
BILUNG  CODE  <140-01-M 


Revision  of  the  Guidelines 
Subcommittee;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Revision  of  the  NIH  Guidelines 
Subcommittee  (a  subcommittee  of  the 
Recombinant  DNA  Advisory 
Committee)  on  December  7, 1990.  The 
meeting  wdll  be  held  at  the  National 
Institutes  of  Health  (NIH),  Building  3lC, 
Conference  room  9,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892,  starting  at 
approximately  9 a.m.  to  adjournment  at 
approximately  5 p.m. 

The  meeting  will  be  open  to  the  public 
to  discuss  the  following  proposed  action 
under  the  Nlh  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(51  FR  16958.  May  7. 1986); 

I.  Revision  of  appendix  K 

Revision  of  Appendix  K of  the  NIH 
Guidelines  Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP).  In  a letter  dated 
June  28, 1990.  the  Industrial 
Biotechnology  Association  IIBA]  and  the 
Pharmaceutical  Manufacturers 


Association  (PMA)  requested  that  the 
Recombinant  DNA  Advisory  Committee 
revise  Appendix  K of  the  TV/// 
Guidelines  to  reflect  a formalization  of 
suitable  containment  practices  arid 
facilities  for  the  conduct  of  large-scale 
experiments  involving  recombinant 
DNA-derived  industrial  microorganisms. 
In  attachments  to  this  request,  there  are 
proposed  definitions  and  requirements 
pertaining  to  the  requested  changes,  - 
During  the  RAC  meeting  on  October  16, 
1990,  they  considered  the 
recommendations  made  by  the  Revision 
of  the  NIH  Guidelines  Subcommittee. 
Following  a discussion,  it  was  decided 
that  further  modifications  of  appendix  K 
were  necessary.  Accordingly,  the  matter 
was  referred  back  to  the  subcommittee. 
The  Revision  of  the  NIH  Guidelines 
Subcommittee  will  report  with 
recommendations  to  the  Recombinant 
DNA  Advisory  Committee  during  their 
meeting  on  February  4, 1991. 

n.  Other  Matters  To  Be  Considered  by 
the  Committee 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
t'he  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Diosctor,  Office 
of  Recombinant  DNA  Activities, 
National  Institutes  of  Health,  Building 
31,  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  496-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcement  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIK 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing.  NIH  invites  readers  to 


direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
affected. 

Dated;  November  8, 1990. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  90-26662  Filed  11-9-90;  8:45  am) 
BILLING  CODE  4140-01-M 


Human  Gene  Therapy  Subcommittee; 
Meeting 

Pmsuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Human  Gene  Therapy  Subcommittee  (a 
subcommittee  of  the  Recombinant  DNA 
Advisory  Committee)  on  November  30, 
1990.  The  meeting  will  be  held  at  the 
National  Institutes  of  Health  (NIH), 
Building  31,  Conference  room  6,  9000 
Rockville  Pike,  Bethesda,  Maryland. 
20892,  starting  at  approximately  9 a.m. 
to  adjoumment  at  approximately  5 p.m. 

The  meeting  will  be  open  to  the  public 
to  discuss  the  following  proposed 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  (51  FR  16958  May  7, 1986): 

I.  Addition  to  Appendix  D of  the  “NIH 
Guidelines’*  Regarding  Human  Gene 
Transfer  Protocols/Dr.  Brenner 

In  a letter  receive  on  October  5, 1990, 
Dr.  Malcolm  K.  Brenner  of  St.  Jude 
Children’s  Research  Hospital  of 
Memphis,  Teimessee,  indicated  his 
intention  to  submit  two  human  gene 
transfer  protocols  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The 
titles  of  these  protocols  are: 

1.  "A  Phase  II  Trial  of  High-Dose 
Carboplatin  and  Etoposide  with 
Autologous  Marrow  Support  for 
Treatment  of  Relapse/Refractory 
Neuroblastoma  Without  Apparent  Bone 
Marrow  Involvement:  Use  of  Marker 
Genes  to  Investigate  the  Biology  of 
Marrow  Reconstitution  and  the 
Mechanism  of  Relapse;’’  and 

2.  "Autologous  Bone  Mairow 
Transplant  for  Children  with  Acute 
Myelogenous  Leukemia  (AML)  in  First 
Complete  Remission:  Use  of  Marker 
Genes  to  Investigate  the  Biology  of 
Marrow  Reconstitution  and  the 
Mechanism  of  Relapse.” 

II.  Addition  to  Appendix  D of  the  “NIH 
Guidelines"  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Lotze 

In  a letter  dated  September  13, 1990, 
Dr.  Michael  T.  Lotze  of  the  University  of 
Pittsburgh  School  of  Medicine  indicated 
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his  intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is; 

“The  Administration  of  Interleukin-2, 
Interleukin-4,  and  Tumor  Infiltrating 
Lymphocytes  to  Patients  with 
Melanoma." 

III.  Addition  to  Appendix  D of  the  “NIH 
Guidelines"  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Cometta 

In  a letter  dated  July  25, 1990,  Dr.  Ken 
Cometta  of  the  University  of 
Wisconsin/Madison  indicated  his 
intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisorj'  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

BMT  9049 — ^Retro\Tral-Mediated  Gene 
Transfer  of  Bone  Marrow  Cells  During 
Autologous  Bone  Marrow  Transplantation  for 
Acute  Leukemia;  Understanding  Disease 
Recurrence. 

IV.  Other  Matters  To  Be  Considered  by 
the  Conunittee  ^ 

Protocols  which  are  approved  by  the  . 
Human  Gene  Therapy  Subcommittee 
will  be  forwarded  to  the  Recombinant 
DNA  Advisory  Committee  for 
consideration  during  their  February  4, 
1991,  meeting. 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of  ■ 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 

National  Institutes  of  Health,  Building 
31,  room  4BH,.  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  496-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  govemiiient 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 


recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies;  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
affected. 

Dated:  November  6, 1990. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

(FR  Doc.  90-26663  Filed  11-0-90;  8:45  am] 
BILLING  CODE  4140-01-M 


Planning  Subcommittee  of  the 
Recombinant  DNA  Advisory  Commiee; 
Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Planning  Subcommittee  (a  subcommittee 
of  the  Recombinant  DNA  Advisory 
Committee)  on  December  6, 1990.  The. 
meeting  will  be  held  at  the  National 
Institutes  of  Health  (NIH),  Building  3lC, 
Conference  room  9,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892,  starting  at 
approximately  9 a.m.  to  adjournment  at 
approximately  5 p.m. 

The  meeting  will  be  open  to  the  public 
to  discuss  the  following  proposed  action 
imder  the  NIH  Guidelines  for  Research 
Involving  DNA  Molecules  (51  FR  16958, 
May  7, 1986): 

I.  Results  of  Regional  Hearings 

The  subcommittee  will  consider  in 
detail  the  results  of  the  regional 
hearings.  Based  on  these  findings,  a ~ 
series  of  recommendations  will  be  made 
concerning: 

1.  Changes  in  the  defintion  of 
recombinant  DNA; 

2.  Review  of  experiments  that  involve 
deliberate  transfer  of  drug  resistance  to 
microorganisms,  and  cloning  of  genes 
for  biosysnthesis  of  vertebrate  toxins: 

3.  Consideration  of  relinquishing 
review  of  experiments  involving 
environmental  release  of  genetically 
modified  organisms; 

4.  Educational  role  of  the 
Recombinant  DNA  Advisory  Committee 
and  its  Human  Gene  Therapy 
Subcommittee  with  regard  to  human 


gene  therapy  protocols;  and 

5.  Other  changes  in  the  NIH 
Guidelines 

The  Planning  Subcommittee  will 
report  with  recommendations  to  the 
Recombinant  DNA  Advisory  Committee 
during  their  meeting  on  Februaiy  4, 1991. 

II.  Other  Matters  To  Be  Considered  by 
the  Committee 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 
National  Institutes  of  Health,  Building 
31,  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax" 

(301)  496-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
. meeting  will  be  available  at  a later  date. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Aimouncements"  (45  FR  39592. 
June  11, 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in'  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  a re 
affected: 

Dated:  November  6, 1990. 

Betty  J.  Beveridge, 

Committee  Mangement  Officer,  NIH. 

[FR  Doc.  90-26664  Filed  11-9-90;  8:45  am] 
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NATIONAL  INSTITUTES  OF  HEALTH 

HUMAN  GENE  THERAPY  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 


November  30,  1990 


The  Human  Gene  Therapy  Subcommittee  (a  subcommittee  of  the  Recombinant 
DNA  Advisory  Committee)  was  convened  at  9:00  a.m.  on  November  30,  1990,  in 
Building  3 1C,  Conference  Room  6,  National  Institutes  of  Health,  9000  Rockville 
Pike,  Bethesda,  Maryland  20892.  Dr.  LeRoy  Walters  (Chair)  presided.  In 
accordance  with  Public  Law  92-463,  the  meeting  was  open  to  the  public.  The 
following  were  present  for  all  or  part  of  the  meeting  (a  subcommittee  roster  is 
attached): 

Subcommittee  members: 

Alexander  M.  Capron,  University  of  Southern  California 

James  F.  Childress,  University  of  Virginia 

Charles  J.  Epstein,  University  of  California,  San  Francisco 

Robert  P.  Erickson,  University  of  Arizona 
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Abbey  S.  Meyers,  National  Organization  for  Rare  Disorders 

Robert  F.  Murray,  Howard  University 

Robertson  Parkman,  Childrens  Hospital  of  Los  Angeles 

Doris  T.  Zallen,  Virginia  Polytechnical  Institute  & State  University 

Liaison  Representatives: 

Robert  M.  Cook-Deegan,  Biomedical  Ethics  Advisory  Committee 
Aim  Graham,  Food  and  Drug  Administration 
Charles  McCarthy,  National  Institutes  of  Health 
Henry  I.  Miller,  Food  and  Drug  Administration 


^The  Human  Gene  Therapy  Subcommittee  is  advisory  to  the  Recombinant  DNA 
Advisory  Committee,  and  its  recommendations  should  not  be  considered  as  final 
or  accepted.  The  Office  of  Recombinant  DNA  Activities  should  be  consulted  for 
NIH  policy  on  specific  issues. 
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I.  CALL  TO  ORDER 

Dr.  LeRoy  Walters  (Chair)  called  the  meeting  to  order  at  9:00  a.m.,  on  November 
30,  1990.  He  noted  that  some  additional  materials  had  been  provided  in  table 
folders.  He  called  on  Dr.  Wivel  to  update  the  subcommittee  on  actions  taken 
regarding  the  TNE^il  protocol  and  the  ADA  protocol  which  were  approved 
previously. 

II.  INTERIM  REPORTS  ON  THE  HUMAN  GENE  THERAPY  PROTOCOLS 
ENTITLED  TREATMENT  OF  SEVERE  COMBINED  IMMUNODEFICIENCY 
SYNDROME  (SCID)  DUE  TO  ADENOSINE  DEAMINASE  (ADA)  DEFICIENCY 
WITH  AUTOLOGOUS  LYMPHOCYTES  TRANSDUCED  WITH  A HUMAN  ADA 
GENE  AND  GENE  THERAPY  OF  PATIENTS  WITH  ADVANCED  CANCER 
USING  TUMOR  INFILTRATING  LYMPHOCYTES  TRANSDUCED  WITH  THE 
GENE  CODING  FOR  TUMOR  NECROSIS  FACTOR 

Dr.  Wivel  asked  Dr.  Anderson,  one  of  the  investigators  on  the  ADA  protocols,  to 
give  the  first  update  on  the  protocol  entitled  Treatment  of  Severe  Combined 
Immunodeficiency  Syndrome  (SCID)  Due  to  Adenosine  Deaminase  (ADA)  Deficiency 
with  Autologous  Lymphocytes  Transduced  with  a Human  ADA  Gene. 

Dr.  Anderson  reported  that  a four  year  old  girl  was  the  only  patient  treated  to  date 
in  this  protocol,  and  that  she  had  undergone  three  courses  of  treatment.  There  were 
indications  that  she  was  doing  well  but  cautioned  that  more  data  were  necessary 
before  making  any  final  reports.  A formal  report  with  laboratory  data  is  expected  to 
be  presented  at  the  next  meeting  of  the  Human  Gene  Therapy  Subcommittee 
(HGTS). 

Dr.  Anderson  noted  that  the  Food  and  Drug  Administration  (FDA)  had  given  final 
approval  for  the  protocol.  Thp  first  treatment  had  taken  place  within  five  hours  of 
the  approval.  The  dose  had  b|een  escalated  with  each  treatment,  and  the  third 
treatment  was  1.2  X 10^®  cells.  The  only  side  effects  noted  at  this  level  were  slight 
flushing  of  the  cheeks  and  a 1/2  degree  temperature  rise.  Both  symptoms 
disappeared  within  a half  an  hour  following  treatment.  The  fourth  escalation  would 
be  to  1.5  X 10^°  cells.  The  expected  maximum  dose  of  3 X 10^°  cells  would  be 
reached  on  the  sixth  escalation.  The  investigators  will  continue  to  monitor  side 
effects. 

Dr.  Wivel  reported  that  the  FDA  had  requested  specific  changes  to  the  TNF^jl 
protocol  entitled  Gene  Therapy  of  Patients  with  Advanced  Cancer  using  Tumor 
Infiltrating  Lymphocytes  (TIL)  Transduced  with  the  Gene  Coding  for  Tumor  Necrosis 
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Factor  (TNF).  The  FDA  had  concerns  that  the  study  would  be  performed  in  a more 
classical  Phase  I study  progressing  to  a Phase  II  study,  rather  than  mixing  certain 
elements  of  toxicity/dose-escalation  with  therapeutic  efficacy.  He  said  he 
understood  the  FDA  had  approved  a modified  protocol. 

Dr.  Anderson  said  that  the  FDA  had  made  three  changes  to  the  protocol  concerning 
safety.  These  were  to:  (1)  begin  the  study  with  a dose  escalation  less  than  once 
every  three  weeks,  (2)  have  an  intermediate  dose  of  interleukin-2  (IL-2)  when  the 
dose  is  escalated,  and  (3)  not  administer  ID2  initially. 

Dr.  Anderson  said  that  all  the  conditions  set  by  the  HGTS  and  the  Recombinant 
DNA  Advisory  Committee  (RAC)  were  unchanged.  Dr.  Parkman  noted  that  the 
HGTS  and  the  RAC  had  only  approved  a Phase  I trial  and  would  expect  that  the 
investigators  would  return  with  the  Phase  I data  before  proceeding  to  Phase  II.  Dr. 
Anderson  said  that  it  was  his  intention  to  return  with  this  data. 

III.  ADDITION  TO  THE  POINTS  TO  CONSIDER  DOCUMENT  TO  EXPEDITE 
MINOR  MODIFICATIONS  ON  APPROVED  PROTOCOLS 

Dr.  Walters  said  that  the  RAC  had  approved  a procedure  for  expedited  review  that 
was  developed  by  a subgroup  of  the  RAC  chaired  by  Ms.  Areen.  Dr.  Walters  noted 
that  the  text  of  the  procedure  reads  as  follows: 

"A  minor  change  in  protocols  approved  by  the  HGTS  and  the  RAC  is  a 
change  that  does  not  significantly  alter  the  basic  design  of  a protocol 
and  that  does  not  increase  risk  to  the  subjects.  If  the  change  has  been 
approved  by  the  relevant  Institutional  Review  Board  (IRB)  and 
Institutional  Biosafety  Committee  (IBC)  and  the  Chair  of  the  HGTS, 
the  Chair  of  the  RAC  may  then  give  approval.  It  is  expected  that  the 
Chairs  will  consult  with  appropriate  members  of  the  committees.  The 
Chairs  will  report  on  any  such  approvals  at  the  next  regularly  scheduled 
meetings  of  the  respective  committees." 

Dr.  Walters  asked  for  a motion  regarding  this  procedure  for  dealing  with  minor 
changes  to  approved  protocols.  Dr.  Mclvor  moved  for  approval  by  the  HGTS.  Dr. 
Parkman  seconded  the  motion.  There  being  no  discussion.  Dr.  Walters  put  the 
motion  to  a vote.  The  motion  passed  unanimously  by  a vote  of  10  in  favor,  0 
opposed,  and  no  abstentions. 

IV.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
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REGARDING  A HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED  BMT  9094  - 
RETROVIRAL-MEDIATED  GENE  TRANSFER  OF  BONE  MARROW  CELLS 
DURING  AUTOLOGOUS  BONE  MARROW  TRANSPLANTATION  FOR  ACUTE 
LEUKEMIA:  UNDERSTANDING  DISEASE  RECURRENCE 

Dr.  Walters  then  called  on  Dr.  Gellert  to  begin  the  discussion  of  the  next  protocol. 
Dr.  Gellert  said  that  he  would  summarize  the  written  review  which  had  been 
supplied  to  members  of  the  HGTS  prior  to  the  meeting.  The  first  concern  with  the 
protocol  was  safety.  There  were  two  main  issues:  (1)  the  introduction  of  the  LNL6 
vector  into  a heterogeneous  population  of  bone  marrow  cells  whose  progeny  may 
survive  for  a long  time,  and  (2)  the  long  life  expectancy  of  those  persons  who  will  be 
effectively  cured  of  their  leukemia  if  the  bone  marrow  transplant  is  successful. 

Dr.  Gellert  said  that  the  protocol  was  of  no  therapeutic  benefit  to  the  patients;  and 
if  any  risk  existed,  it  could  not  be  balanced  by  any  benefit  to  the  patient. 

Dr.  Gellert  said  he  also  had  concern  as  to  the  results  anticipated  by  the  protocol.  If 
gene-marked  cells  are  found  after  reinfusion  of  the  bone  marrow  in  a leukemic 
relapse,  it  will  tell  something  about  the  origin  of  those  cells  and  the  bone  marrow  as 
a source  of  relapse.  However,  if  no  such  cells  were  found,  no  conclusions  could  be 
drawn  from  the  experiment  as  to  the  source  of  relapse.  Furthermore,  with  the  small 
number  of  patients  to  be  enrolled,  there  was  a question  as  to  whether  any  significant 
information  could  be  obtained. 

Dr.  Gellert  said  that  the  issue  of  using  polymerase  chain  reaction  (PCR)  for 
assessment  of  cell  type  need  to  be  defined  more  clearly,  and  the  informed  consent 
form  needed  clarification  on  who  would  be  expected  to  pay  for  possible  injuries 
resulting  from  the  experiments.  Further  issues  of  insurance  coverage  needed 
clarification. 

Dr.  Parkman  addressed  the  issues  of  bone  marrow  transplantation  and  the  sources  of 
leukemic  cells  that  cause  recurrence.  Recurrence  could  come  from  residual 
leukemic  cells  in  the  body,  or  from  cells  which  may  remain  in  the  bone  marrow  that 
has  been  reintroduced  into  the  patient  via  the  transplant.  In  60-80%  of  cases  of 
autologous  bone  marrow  transplant,  there  is  a relapse.  When  transplants  are 
accomplished  using  bone  marrow  obtained  from  a histocompatible  sibling,  40%  of 
patients  still  relapse. 

Dr.  Parkman  said  that  one  compounding  variable  is  the  issue  of  graft  versus  host 
(GVH)  disease  in  allogeneic  transplants.  In  cases  of  allogeneic  transplants  when 
people  have  high  amounts  of  GVH  disease,  there  is  a lower  relapse  rate  for 
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leukemia;  however,  patients  who  experience  very  little  GVH  disease  relapse  more 
often. 

Dr.  Parkman  said  in  the  absence  of  finding  marked  bone  marrow  cells,  it  would  be 
necessary  to  mark  100%  of  the  leukemic  progenitor  cells  in  the  bone  marrow  in 
order  to  have  any  statistical  likelihood  of  being  able  to  say  that  a relapse  was  caused 
by  residual  leukemic  cells  in  the  patient.  Preclinical  data  on  the  efficiency  of 
progenitor  cell  marking  by  the  vector  is  important,  and  the  low  number  of  patients 
being  considered  for  the  protocol  makes  the  question  of  residual  disease  in  the 
patient  after  chemotherapy  a difficult  one  to  answer. 

Dr.  Epstein  agreed  with  the  comments  of  Drs.  Parkman  and  Gellert  in  regard  to  the 
necessity  for  more  preclinical  data  on  the  efficiency  of  marking  by  the  vector.  The 
investigator  are  responsible  for  performing  such  preclinical  assessments  based  on  his 
own  research,  and  they  should  not  rely  totally  on  citations  from  the  literature  or  data 
from  other  laboratories.  The  issue  of  polyclonality  or  monoclonality  of  the  relapsed 
cells  needs  clarification.  Much  of  the  data  and  calculations  on  the  probability  of 
being  able  to  detect  a polyclonal  relapse  after  marking  are  unclear  and  require 
further  preclinical  support. 

Dr.  Zallen  said  that  she  had  a safety  concern  over  whether  enough  bone  marrow 
would  be  set  aside  to  reinfuse  the  patient  if  he/she  withdraws  from  the  study 
between  the  time  of  having  bone  marrow  drawn  and  the  time  of  reinfusion.  Further, 
there  is  the  problem  of  the  ability  of  the  retroviral  vector  to  insert  at  various 
locations  in  the  genome  and  the  lack  of  experience  in  this  area.  In  the  future, 
experience  should  be  presented  in  terms  of  "patient  months."  If  this  information  is 
kept  in  a registry,  there  would  be  the  accumulation  of  vital  data  to  assess  long-term 
risks  associated  with  the  use  of  the  vector  under  varying  circumstances. 

Dr.  Zallen  said  she  was  concerned  about  the  conditions  under  which  the  informed 
consent  would  be  presented  and  the  ability  of  the  patient  to  understand  the  risks.  If 
the  physician  in  charge  of  the  bone  marrow  transplantation  is  the  one  discussing  the 
risks  and  benefits  of  the  experiment,  the  patient  may  be  put  in  a position  of  feeling 
he/she  has  to  go  along  with  the  procedure  to  appease  the  physician. 

Dr.  Zallen  was  concerned  that  patients  were  being  asked  to  subsidize  the  cost  of  the 
research,  and  this  request  was  unacceptable.  It  is  important  for  the  protocol  to  spell 
out  more  clearly  who  would  be  financially  responsible  if  there  were  problems  with 
insurance  coverage  already  in  place  for  these  patients. 
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Ms.  Meyers  said  she  had  concerns  about  the  insurance  coverage  and  the  costs  of  the 
research.  In  cancer  research,  insurance  carriers  refuse  payment  because  of  the 
impossibility  of  determining  what  has  happened  as  a result  of  the  cancer  or  as  a 
result  of  the  experimental  therapy.  She  also  expressed  concern  with  the  lack  of 
preclinical  data  and  that  this  protocol  is  similar  to  another  protocol  which  is  also 
under  consideration  by  the  RAC. 

Dr.  Walters  summarized  the  comments  of  the  reviewers  into  four  areas  of  concern: 

1.  the  lack  of  sufficient  data  on  transduction  efficiency  of  bone  marrow 
cells  as  presented  in  the  research  design, 

2.  does  a negative  result  have  any  meaning  and  the  low 
likelihood  of  obtaining  a positive  result? 

3.  the  informed  consent  transaction  between  the  patient  and  the 
investigator,  and 

4.  the  financial  aspects  of  the  study  if  something  goes  wrong  or  the 
patient's  health  insurance  will  not  pay  for  part  of  the  treatment. 

Dr.  Parkman  said  that  in  acute  lymphoblastic  leukemia  (ALL),  most  genetic  marker 
studies  show  that  the  origin  of  the  disease  is  monoclonal;  however,  a major  question 
is  whether  a single  daughter  cell  produces  the  relapse  or  if  it  requires  multiple 
daughter  cells.  The  terms  "monoclonal"  and  "polyclonal"  are  coi^sing. 

Dr.  Parkman  said  the  investigators  had  the  ability  to  perform  additional  in  vitro 
preclinical  experiments  to  develop  some  quantitation  of  the  efficiency  of  gene 
marking  in  leukemic  progenitor  cells,  and  this  result  would  strengthen  the  protocol. 

Dr.  Erickson  said  the  investigators  had  put  forward  a statement  in  this  protocol  that 
normal  bone  marrow  cells  would  not  be  transfected;  however,  other  protocols  have 
expressed  a desire  to  study  transfection  of  normal  bone  marrow  cells.  He  asked  for 
clarification  on  this  issue. 

Dr.  Parkman  said  there  was  an  issue  of  selectivity.  There  were  attempts  to  try  to 
transfect  true  pluripotent  hematopoietic  stem  cells;  there  is  no  evidence  that 
transfection  has  been  successfully  accomplished.  If  the  experiment  was  successful,  it 
would  be  fortuitous,  but  that  it  should  not  be  anticipated.  Normal  progenitor  cells 
could  be  expected  to  continue  to  carry  this  marked  gene,  and  that  they  will  remain 
viable  for  some  time  depending  upon  their  normal  life  expectancy. 
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Dr.  Mclvor  said  that  the  issue  of  transduction  of  marrow  cells  required  further 
consideration  as  to  vector  safety.  If  enough  cells  were  transduced,  eventually  one 
would  see  an  insertional  oncogene  activation  event,  and  this  eventuality  should  be 
considered.  The  investigators  should  describe  how  large-scale  transduction,  10^  cells, 
bone  marrow  cells  would  be  conducted. 

Dr.  Mclvor  said  he  was  not  clear  on  the  follow-up  assays  that  would  be  performed 
and  if  the  sensitivity  of  Southern  blot  analysis  and  PCR  are  sufficient  to  allow 
meaningful  analysis. 

Dr.  Mclvor  said  he  would  prefer  to  see  this  study  conducted  in  animals  in  exactly  the 
same  fashion  as  is  being  proposed  in  humans  before  approving  the  protocol.  Animal 
data  would  allow  more  confidence  to  be  placed  on  whether  it  can  be  accomplished 
in  humans. 

Dr.  Parkman  said  it  was  important  to  know  the  quantity  of  leukemic  progenitor  cells 
that  contribute  to  relapse  in  a patient,  and  the  relative  contribution  of  the  marrow  to 
relapse  as  opposed  to  the  host.  Current  methods  of  analysis,  including  PCR,  are  not 
sensitive  enough  to  allow  such  detailed  quantitation.  It  is  crucial  to  be  able  to 
identify  each  cell  that  has  the  neomycin  resistance  gene  in  order  to  perform  such 
analyses. 

Dr.  Mahoney  asked  what  type  of  analysis  could  be  used  to  observe  the  single  cells 
and  identify  those  marked  with  the  neomycin  resistance  gene.  Dr.  Parkman  said  that 
in  situ  hybridization  could  be  used  to  establish  the  ratio  of  cells  containing  the 
neomycin  resistance  gene  to  the  total  cell  pool.  This  technique  could  be  used  to 
quantitate  the  marked  cells,  to  differentiate  leukemia  cells  from  normal  cells,  and  to 
quantitate  leukemic  cells  in  bone  marrow. 

Dr.  Epstein  expressed  concern  that  if  this  method  was  employed,  and  the  assay  was 
100%  efficient  in  identifying  the  cells,  90%  of  the  entire  cell  population  would  be 
unaccounted  for  if  the  maximum  efficiency  of  detecting  labelled  cells  was  10%. 

Dr.  Parkman  agreed  and  said  his  comments  were  based  on  the  presumption  that 
100%  of  the  leukemic  progenitor  cells  would  be  labeled.  This  method  is  a major 
question  in  the  experimental  design.  The  investigators  did  not  provide  data 
demonstrating  100%  labelling  can  be  accomplished. 

Dr.  Mclvor  asked  if  it  was  possible  to  sort  bone  marrow  cells  on  the  basis  of  surface 
markers  and  character  and  perform  molecular  analysis  rather  than  depend  on 
morphological  studies.  Dr.  Parkman  said  that  sorting  was  not  possible  for  Acute 
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Myelogenous  Leukemia  (AML),  it  is  impossible  to  discriminate  AMLs  from  normal 
precursor  cells  on  the  basis  of  surface  antigens.  This  approach  may  be  useful  in 
analysis  of  ALL;  however,  it  could  be  problematic  since  normal  pre-B  cells  in  the 
bone  marrow  may  exhibit  the  same  surface  markers  as  ALL  cells. 

Dr.  R.  Murray  noted  that  the  reviewers  had  expressed  that  there  was  a high 
probability  of  obtaining  a negative  result.  Therefore,  the  investigator  may  not  be 
able  to  answer  experimental  questions.  Dr.  Epstein  said  there  was  a possibility  that 
a negative  result  might  be  uninterpretable  in  terms  of  the  experiment.  Dr.  R. 

Murray  said  that  in  light  of  human  subject  considerations,  it  may  be  difficult  to 
approve  this  protocol.  Dr.  Epstein  reminded  Dr.  R.  Murray  that  each  protocol  must 
be  judged  on  its  own  merits,  and  that  the  difficulty  in  assessing  this  protocol  stems 
from  the  lack  of  preclinical  data  available. 

Dr.  Childress  focused  his  attention  on  issues  of  informed  consent.  It  is  important  to 
draw  a distinction  between  the  informed  consent  being  solicited  in  the  form  which 
the  patient  will  sign  and  consent  in  the  social  and  institutional  context  of  the  word. 

It  was  obvious  that  the  patients  were  being  asked  to  take  some  minimal  risk,  but  it  is 
unfair  to  ask  them  to  bear  the  cost  of  the  research  and  any  medical  treatment  that 
may  be  required  for  treating  injuries  which  may  result  from  the  research.  He  noted 
that  he  was  unclear  as  to  the  differences  between  this  consent  form  and  the  one  that 
every  patient  completes  for  a bone  marrow  transplantation.  This  problem  is  not 
confined  to  human  gene  therapy  research;  no  higher  standard  should  be  placed  on 
any  particular  research  project  or  investigator  than  would  be  operative  outside  the 
study  of  human  gene  therapy. 

Mr.  Capron  asked  Dr.  Cornetta  if  these  issues  were  discussed  at  a local  level  in 
regard  to  the  consent  form  for  the  protocol. 

Dr.  Parkman  said  that  in  his  institution  the  standard  consent  form,  including  that  for 
bone  marrow  transplantation,  has  a two  page  addendum  which  states  that  the 
hospital  has  malpractice  insurance  to  cover  negligence  by  its  physicians  and  staff,  and 
that  the  institution  bears  no  responsibility  for  injuries  suffered  that  are  associated 
with  untoward  effects  or  injury  resulting  from  any  procedure  other  than  negligence. 

Mr.  Capron  noted  that  institutional  policies  on  this  issue  are  heterogeneous,  and  the 
language  in  this  protocol  is  fulfilling  a Federal  requirement  to  inform  patients  as  to 
whether  or  not  the  institution  will  cover  consequential  injury.  Institutions  have 
varied  in  this  respect,  allowing  for  redress  in  an  unjust  situation  without  binding 
themselves  in  advance  to  paying  for  such  costs. 
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Ms.  Meyers  noted  that  when  parents  sign  a consent  form  for  bone  marrow 
transplantation,  they  expect  direct  benefit  to  their  child;  this  protocol  offers  no 
benefits.  Mr.  Capron  reminded  the  HGTS  that  in  cases  where  a patient  is  seeking 
therapeutic  relief,  informed  consent  is  given  less  freely  than  in  cases  where  the 
patient  is  actually  hoping  to  help  solve  disease  problems  for  future  patients.  If  the 
actual  number  of  patients  seeking  redress  is  small,  then  a small  addition  to  the 
insurance  funds  could  solve  the  problem.  However,  if  many  people  are  seeking 
redress  for  minor  injuries  who  would  now  claim  larger  injuries  if  there  were  funds  to 
be  recouped,  then  additional  funds  would  not  be  the  solution.  The  Department  of 
Health  and  Human  Services  (DHHS)  had  been  requested  to  fund  such  a study,  but 
this  social  experiment  has  never  been  conducted. 

Dr.  McCarthy  said  that  the  Ethics  Advisory  Board  to  the  Secretary  has  studied  the 
question  and  recommended  that  some  form  of  Government  compensation  be 
provided.  DHHS  attempted  to  devise  a system,  but  was  unable  to  gain  approval  for 
instituting  it  from  senior  officials  of  the  Department.  This  recommendation  has 
been  revived  in  a draft  legislative  proposal  within  DHHS.  Given  the  current  fiscal 
climate  in  the  country,  it  is  unlikely  to  pass  if  forwarded  to  the  Congress.  Renewed 
pressure  is  being  placed  on  the  Congress  because  of  issues  such  as  compensation  as 
a result  of  research  on  acquired  immune  deficiency  syndrome  (AIDS)  and  human 
immunodeficiency  virus  (HIV)  infection. 

However,  Dr.  McCarthy  echoed  Mr.  Capron's  comments  as  to  the  variety  of 
institutional  policies  on  this  issue.  Most  injuries  are  short-term  and  minor 
institutions  have  not  found  this  issue  to  be  a major  problem.  In  the  case  of  human 
gene  therapy,  such  injuries  could  be  more  long-term  and  expensive.  This  proposal 
addresses  these  issues  in  a manner  consistent  with  non-human  gene  therapy  research 
protocols.  The  document  could  be  strengthened  by  explaining  who  to  notify  and 
where  to  get  information  on  financial  as  well  as  medical  matters  if  such  occurrences 
take  place. 

Dr.  Parkman  said  that  in  terms  of  this  protocol,  the  most  untoward  event  that  could 
occur  would  be  insertional  mutagenesis  which  would  result  in  Jeukemia.  It  would  be 
difficult  to  prove  whether  this  recurrence  was  caused  by  the  gene  therapy  or  whether 
it  was  recurrence  of  the  original  disease. 

Dr.  Mahoney  said  that  he  had  limited  knowledge  of  cancer  biology  but  noted  that  it 
appeared  that  most  cancer  therapies  were  "tumorigenic."  When  chemotherapy  or 
radiation  therapy  are  used,  the  cells  of  the  body  are  exposed  to  potentially 
carcinogenic  effects.  These  multiple  interactions  greatly  exceed  insertional  events 
which  could  occur  when  treating  a small  number  of  cells  outside  the  body. 
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Therefore,  any  carcinogenic  event  in  a patient  with  leukemia  could  be  statistically 
related  to  therapeutic  efforts  at  treating  the  leukemia,  rather  than  the  insertional 
mutagenesis  as  a result  of  this  protocol.  Risk  should  be  determined  in  people  who 
are  treated  for  cancer,  but  who  are  not  leukemic.  Therefore,  the  source  of  the  new 
cancer  could  be  more  readily  determined. 

Dr.  Parkman  said  that  research  in  animals  as  well  as  humans  has  shown  that  total 
body  irradiation  poses  a risk  of  developing  cancer.  Even  if  a patient  has  a 
recurrence  and  the  marked  gene  could  be  found,  it  would  not  scientifically  prove  the 
insertion  of  that  gene  was  causative  for  the  particular  cancer. 

Dr.  Epstein  said  that  there  were  two  issues  involved  in  the  consent  form:  (1) 
problems  that  are  likely  to  arise  from  therapy,  and  (2)  who  will  be  financially  liable 
for  any  research  related  problems. 

Dr.  Epstein  said  this  consent  form  places  the  burden  on  the  patient  to  ensure  the 
hospital  bill  is  paid,  rather  than  telling  the  patient  that  if  there  is  a problem  in 
payment  after  undergoing  the  protocol,  the  hospital  will  provide  the  care  at  no  costs. 
The  document  clearly  points  out  that  the  treatment  offers  no  benefit  to  the  patient, 
and  there  are  potential  risks  to  the  patient.  Further,  it  states  that  the  patient's 
insurance  may  not  cover  the  treatment,  therefore,  the  patient  must  assure  the 
hospital  of  payment.  He  asked  the  investigators  if  there  would  be  any  incentive  for 
the  patient  to  participate  in  such  a protocol. 

Dr.  Kelley  asked  if  the  wording  for  the  consent  document  was  taken  from  the 
standard  transplant  protocol.  Dr.  Parkman  said  that  in  his  experience  insurance 
payment  authorization  must  be  approved  before  any  transplant  takes  place.  This 
language  may  have  been  placed  in  the  document  to  cover  the  possibility  of  an 
insurance  company  rescinding  its  original  authorization  based  on  this  post-transplant 
experimental  procedure. 

Mr.  Capron  pointed  to  the  fact  that  traditionally  research  is  conducted  without  cost 
to  the  patient,  and  that  this  consent  form  reflected  a greater  regard  for  money  than 
for  life  or  well  being.  Dr.  Childress  said  that  participation  was  being  sought  for 
research  without  medical  benefit  to  the  patient,  with  minimal  risks  to  the  patient, 
and  with  the  patient  bearing  the  costs  of  the  research.  The  informed  consent 
document  does  not  clearly  explain  these  issues  to  the  patient. 

Dr.  R.  Murray  said  that  he  was  concerned  about  the  possible  benefits  that  might  be 
derived  from  this  treatment.  If  the  patient  is  expected  to  pay  for  the  treatment, 
there  should  be  a very  high  likelihood  of  benefit  to  the  patient.  Dr.  Zallen  said  that 
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if  the  patients  were  clearly  informed  of  the  risks/benefits  and  were  able  to 
understand  the  financial  obligations  involved,  adults  should  be  capable  of  giving 
informed  consent. 

Dr.  Mahoney  added  that  there  appeared  to  be  little  risk  associated  with  such  an 
experiment,  and  that  the  key  was  whether  there  was  a reasonable  expectation  that 
any  scientific  information  would  come  from  the  experiments.  This  risk  should  be 
clarified,  and  then  it  would  be  easier  to  judge  whether  the  risks  and  burdens  to  the 
patient  were  justified. 

Dr.  Cometta  thanked  the  reviewers  and  HGTS  members  for  the  time  they  spent 
considering  his  protocol.  He  said  he  would  clarify  the  goals  of  the  protocol.  The 
magnitude  of  the  risk  involved  with  the  protocol  was  unknown,  therefore,  it  is 
difficult  to  ascertain  whether  such  risk  is  acceptable.  The  risk  should  be  viewed 
from  two  perspectives:  (1)  the  patient  whose  participation  must  be  viewed  as 
altruistic  because  of  the  lack  of  direct  therapeutic  benefit;  and  (2)  withholding  the 
potential  information  gained  from  such  a study  would  increase  the  risk  to  patients 
who  are  in  second  remission  and  eligible  for  autologous  bone  marrow  transplant 
(BMT). 

Dr.  Cometta  noted  that  the  patients  are  already  assuming  risks  because  it  is  known 
that  treatment-related  mortality  is  estimated  at  10%  with  autologous  BMT.  Seventy 
to  80%  of  patients  undergoing  BMT  will  not  benefit.  The  current  approach  has 
been  for  the  patient  to  undergo  chemotherapy  or  monoclonal  antibody  treatment  to 
purge  the  bone  marrow.  These  procedures  pose  risks  of  infection  or  fatal 
hemorrhage  due  to  toxic  effects  or  delays  in  engraftment. 

Dr.  Cometta  said  the  goal  of  the  protocol  is  to  try  to  determine  if  leukemic  cells  at 
relapse  have  arisen  from  the  transplanted  marrow.  This  result  will  indicate  the 
necessity  to  purge  bone  marrow  during  autologous  bone  marrow  transplant  (BMT). 
The  main  disadvantage  to  the  protocol  is  that  fewer  than  100%  of  the  cells  being 
transplanted  are  marked;  however,  it  is  advantageous  in  the  sense  that  this  particular 
procedure  has  never  been  used  in  autologous  BMT.  There  is  a possibility  that  a 
100%  labeling  with  a retroviral  vector  may  delay  engraftment,  therefore,  increase  the 
risk  to  the  patient.  The  goal  was  to  maximize  the  scientific  aspects  of  the  protocol 
rather  than  to  minimize  the  risk  of  manipulations  to  the  patient  while  providing  a 
significant  chance  of  providing  answers  addressed  in  the  protocol. 

The  critical  factor  in  the  success  of  the  protocol  is  the  tumor  burden  in  the 
transplanted  marrow,  specifically,  the  number  of  transplanted  cells  capable  of 
causing  relapse.  Based  on  studies  published  in  the  New  England  Journal  of  Medicine 
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by  Yamada,  patients  with  acute  lymphocytic  leukemia  (ALL)  who  had  a B cell  gene 
rearrangement  were  detectable  by  PCR.  It  was  found  that  in  patients  who  had  been 
treated  with  standard  chemotherapy  and  were  in  complete  remission  for  18  months, 
between  .004-2.0%  of  the  marrow  cells  appeared  to  be  of  leukemic  origin  by  PCR 
analysis.  With  further  maintenance  chemotherapy,  all  of  the  patients  went  on  to 
have  no  detectable  leukemic  clones  in  their  marrow  and  appeared  to  be  cured  by 
chemotherapy.  Further,  proof  of  high  tumor  burden  comes  from  clinical  studies 
which  show  that  patients  relapse  in  as  short  a period  as  1-2  months  after 
transplantation. 

Dr.  Cometta  said  he  wished  to  clarify  some  specific  points  in  his  October  23,  1990, 
letter.  The  first  point  to  be  clarified  surrounds  the  analysis  of  the  cells  in  relapse 
located  on  the  final  page  of  the  letter.  The  protocol  may  be  misleading  as  to  the 
approach  being  used.  Previous  data  indicated  that  in  autologous  BMT  in  primates, 
the  later  progenitor  cells  BFU-E,  CFU-E,  and  CFU-GM  were  transduced  with  the 
LNL6  vector,  but  the  pluripotent  stem  cells  did  not  appear  to  be  transduced.  The 
low  transduction  efficiency  of  stem  cells  is  why  a simple  gene  transfer  protocol  is 
being  used,  rather  than  considering  gene  therapy  protocols  in  autologous  BMT. 
Colony-forming  assays  in  normal  marrow  would  provide  information  about  the  time 
course  of  gene  expression  and  the  presence  of  genes  after  autologous  BMT.  These 
assays  will  provide  information  that  will  be  used  to  gauge  the  background  signal 
produced  by  the  vector  that  may  be  present  in  future  PCR  analyses  after  relapse. 

Dr.  Cometta  said  that  most  of  the  assessments  will  be  based  on  PCR  values,  and 
that  positive  PCRs  would  lead  to  additional  screening  by  Southern  blot  analysis  and 
FACS  sorting  to  look  at  individual  cell  populations  over  time.  It  is  important  to 
have  the  opportunity  to  perform  these  assessments  over  time  to  help  differentiate 
the  signals  that  may  be  obtained  from  normal  marrow  from  those  obtained  from 
leukemic  cells. 

Dr.  Cometta  addressed  concerns  about  the  informed  consent  document.  Attempts 
have  been  made  to  clearly  and  concisely  inform  the  patient  of  the  risks  involved  with 
the  protocol.  This  type  of  document  should  always  be  discussed  with  the  patient  by 
the  physician  offering  the  protocol,  and  a high  priority  was  being  placed  on  the 
responsibility  of  the  physician  adequately  to  counsel  the  patient  as  to  the  risks  of  the 
procedure. 

Dr.  Cometta  responded  to  questions  regarding  third  party  payers.  The  wording  of 
the  clause  dealing  with  unexpected  events  caused  by  the  therapy  was  a standard 
clause  supplied  by  the  University  of  Wisconsin,  and  it  was  contained  in  even  the 
most  basic  protocols.  The  clause  did  not  say  the  patients  were  ineligible  for 


[384] 


Recombinant  DNA  Research,  Volume  14 


Human  Gene  Therapy  Subcommittee  - 11/30/90 


receiving  care  and/or  other  compensation,  but  merely  that  the  patient  should  not 
assume  there  is  coverage  in  place  for  such  events. 

Dr.  Cometta  noted  that  many  insurance  carriers  will  not  cover  autologous  BMT, 
which  can  cost  the  patient  as  much  as  $150,000  for  both  in-  and  out-patient  costs 
during  the  first  year.  Generally  these  matters  are  solved  before  the  patient  is 
admitted  to  the  hospital  for  a BMT.  In  some  cases,  since  the  State  of  Wisconsin  had 
disability  coverage,  that  patients  were  asked  to  leave  their  current  carrier  and 
assume  coverage  by  the  state  if  they  are  in  need  of  autologous  BMT.  The  hospital 
requires  that  all  patients  are  capable  of  paying  for  the  transplant  prior  to  admission. 

Dr.  Cometta  then  turned  to  the  issue  of  preclinical  data.  Three  dry  mns  had  been 
undertaken  using  samples  from  patients  with  acute  leukemia  to  study  gene  marking 
using  the  LNL6  vector.  The  same  procedures  described  in  the  protocol  were  used; 
however,  the  cells  were  incubated  for  72  hours  to  allow  for  vector  integration  into 
the  cells.  The  cells  were  analyzed  by  PCR  in  Dr.  Anderson's  laboratory.  In  all  three 
patients  (one  with  acute  lymphocytic  leukemia  (ALL)  and  two  with  acute 
myelogenous  leukemia  (AML)),  PCR  analysis  showed  insertion  of  the  LNL6  vector. 
Additionally,  a mock  infection  with  leukemic  cells  had  been  performed  in  the  same 
manner  as  the  treated  cells  exposed  to  the  vector  except  that  the  supernatant  was 
vector-free.  No  evidence  of  the  LNL6  vector  was  found.  This  result  was  confirmed 
by  both  PCR  and  Southern  blot.  Therefore,  it  is  possible  to  insert  the  vector  into 
the  cells  of  interest  without  getting  false-positives. 

Referring  to  questions  asked  by  Dr.  Zallen  about  approaching  patients  to  participate 
in  the  protocol,  Dr.  Cometta  said  it  was  a "Catch-22"  situation,  because  the  people 
most  likely  to  be  able  to  explain  the  risks  of  the  procedure  are  those  directly 
involved  with  it.  However,  the  patients  are  approached  by: 

1.  review  of  history  and  physical  exam; 

2.  discussion  of  alternatives  and  risks  and  benefits  of  transplantation; 

3.  if  patients  are  willing  to  pursue  the  possibility  of  transplant,  e.g., 
recommend  what  would  be  the  best  type  of  transplant,  normally 
allogeneic  transplant  in  the  case  of  acute  leukemia; 

4.  search  the  patient  and  his/her  siblings  for  a matched  donor  and,  if  not 
available,  look  for  an  unrelated  donor; 
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5.  if  there  is  no  possibility  of  an  allogeneic  transplant  because  of  the  age  of 
the  donor  or  lack  of  donor,  an  autologous  transplant  is  recommended. 

After  the  patient  has  been  determined  that  an  autologous  transplant  is  the 
recommended  treatment,  he/she  would  be  presented  with  the  question  of  whether  or 
not  they  wish  to  participate  in  the  protocol. 

Dr.  Cornetta  noted  that  the  patients  would  not  be  asked  to  pay  any  direct  costs 
involved  with  this  particular  protocol  nor  would  they  be  required  to  supply  any 
samples  in  addition  to  those  required  for  a standard  autologous  BMT. 

Dr.  Cornetta  noted  that  the  Wisconsin  IBC  limited  the  protocol  to  four  patients  so 
that  information  could  be  derived  regarding: 

1.  patients  are  not  infected  with  replication-competent  amphotropic  virus; 

2.  no  acute  toxicity  is  observed  related  to  the  introduction  of  this  procedure 
into  the  transplant,  or  any  outgrowth  of  a malignant  clone  or  some  other 
unexpected  catastrophe  that  may  occur  because  of  the  procedure;  and 

3.  data  will  be  reviewed  in  regard  to  PCR  in  normal  bone  marrow  cells. 

Dr.  Cornetta  said  that  he  believed  it  was  not  the  IBCs  intention  to  look  at  long-term 
data,  but  merely  to  look  at  preliminary  data.  Within  a year,  the  data  would  be 
prepared  and  presented  to  the  IBC. 

Dr.  Parkman  said  that  the  reviewers  perceive  the  labeling  of  the  bone  marrow  as  the 
crucial  experiment.  He  asked  for  clarification  on  what  percent  of  marrow  cells  were 
labeled  in  both  normal  and  leukemic  cells  as  well  as  the  clonigenic  potential  of  the 
leukemic  cells  that  were  used. 

Dr.  Cornetta  replied  that  the  clonigenic  potential  could  not  be  answered  in  vitro,  and 
any  such  results  could  be  misleading  in  vivo.  There  was  a 1%  infection  rate  found  in 
a blast  cell  colony  assay  in  one  patient. 

Dr.  Parkman  said  that  since  most  circulating  blasts  are  not  cycling  and  since  non- 
cycling cells  are  difficult  to  infect,  crucial  information  is  the  percent  of  leukemic 
progenitors  that  can  be  infected.  The  statement  made  that  pluripotent 
hematopoietic  stem  cells  were  not  infected  was  in  error;  long-term  cultures  would  be 
necessary  to  prove  this  result.  The  St.  Jude's  data,  which  looks  at  committed 
hematopoietic  progenitor  cells,  say  nothing  about  uncommitted  progenitor  stem  cells. 
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Therefore,  this  experiment  could  not  be  used  to  draw  the  conclusion  that  no 
progenitor  stem  cells  are  infected. 

Dr.  Cometta  said  the  more  convincing  data  could  be  derived  from  the  monkey 
experiments  involving  animals  who  underwent  autologous  BMT.  There  was  no  data 
indicating  that  any  progenitor  stem  cells  were  infected,  but  there  was  no  evidence  to 
the  contrary.  This  protocol  may  aid  in  answering  this  question. 

Dr.  Parkman  said  the  only  data  provided  about  labelling  was  that  1%  of  the 
leukemic  blasts  were  labeled.  Dr.  Epstein  asked  if  this  degree  of  labeling  efficiency 
would  warrant  the  experiment.  Dr.  Cometta  noted  that  detection  limits  of  PCR 
were  orders  of  magnitude  below  1%.  Even  with  the  background  signal  contributed 
by  the  vector,  there  should  be  no  problem  detecting  the  presence  of  the  vector  in 
cells  by  PCR.  With  this  sensitivity  and  this  level  of  insertion,  the  questions  being 
posed  by  the  protocol  can  be  answered. 

Dr.  Anderson  said  that  in  other  collaborations,  there  is  evidence  that  the  vector  will 
transduce  between  10  to  20%  of  leukemic  cells.  Dr.  Cometta  agreed,  noting  that 
the  data  presented  were  from  only  one  patient,  and  that  this  data  should  not  to  be 
considered  the  absolute  level  of  marking  for  all  subjects.  Each  patient's  bone 
marrow  would  be  analyzed  by  PCR;  if  no  label  is  detected,  then  the  experiment  will 
not  be  performed  in  that  patient. 

Dr.  Epstein  said  the  proposal  should  speak  for  itself,  and  the  investigator  should  not 
rely  on  HGTS  to  correlate  preclinical  data  from  one  protocol  to  the  next.  It  is  the 
responsibility  of  the  investigator  to  show  that  he  can  perform  this  work  within  the 
context  of  his  own  protocol. 

Dr.  Anderson  replied  that  these  protocols  had  been  submitted  to  the  HGTS  for  over 
two  and  a half  months,  yet  the  reviews  were  submitted  72  hours  prior  to  this 
meeting.  There  is  no  question  that  Dr.  Cometta  is  capable  of  performing  such 
experiments  at  the  University  of  Wisconsin  since  he  performed  them  while  at  the 
National  Institutes  of  Health  (NIH).  If  this  data  is  the  only  reason  for  holding  the 
proposal  back  from  being  sent  to  the  next  RAC  meeting,  perhaps  the  HGTS  could 
issue  a conditional  approval  with  the  stipulation  that  Dr.  Cometta  provide  adequate 
data  from  his  own  laboratory  before  going  before  the  RAC. 

Dr.  Epstein  reminded  Dr.  Anderson  that  the  burden  of  proof  lies  with  the 
investigator  to  prove  the  existence  of  preliminary  data  and  to  provide  it  to  the 
HGTS.  The  HGTS  was  making  every  effort  to  schedule  its  meetings  to 
accommodate  investigators  seeking  approval  for  protocols.  The  way  the  HGTS 
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functions  does  not  excuse  Dr.  Cometta  from  providing  the  data  within  the  protocol, 
rather  than  relying  on  the  HGTS  to  somehow  read  the  information  from  data 
appearing  in  another  protocol.  Dr.  Cometta's  data  was  very  minimal,  having  data  on 
one  patient  showing  a 1%  transduction. 

Dr.  Epstein  then  said  that  a basic  premise  of  this  protocol  is  that  if  labeled  cell 
appear  in  a patient  at  the  time  of  relapse,  this  result  would  prove  the  necessity  of 
purging  bone  marrow  before  reinsertion  into  the  patient.  He  asked  the  investigators 
what  outcomes  would  result  in  this  determination. 

Dr.  Cometta  said  that  finding  any  one  cell  in  a reinfused  patient,  which  arose  from 
the  bone  marrow  and  caused  leukemia,  would  constitute  such  an  outcome. 

Currently,  there  is  mixed  opinion  about  whether  there  is  any  benefit  to  purging 
marrow;  and  there  are  those  who  even  consider  that  it  may  have  some  toxic  effects. 
Since  the  efficacy  of  the  therapy  is  in  doubt,  it  will  be  hard  to  interpret  the  results  if 
the  experimental  results  are  negative. 

Dr.  Mahoney  asked  if  data  showed  that  re-engraftment  is  hampered  by  vector 
exposure.  Dr.  Cometta  said  there  is  no  data  in  humans,  and  the  only  proof  comes 
from  animal  data.  Dr.  Anderson  noted  that  the  only  data  concerning  gene  transfer 
in  humans  are  coming  from  the  N2/TIL  experiments,  and  those  results  indicate  that 
the  cells  are  not  affected  by  the  vector. 

Dr.  Parkman  asked  for  a quantitative  estimate  of  the  number  of  patients  with 
positive  results  which  would  be  required  to  show  that  purging  of  the  bone  marrow  is 
necessary.  Dr.  Cometta  said  that  the  proposed  protocol  will  be  a preliminary  study, 
and  he  did  not  have  all  the  answers.  There  is  a good  chance  that  some  evidence  of 
patients  having  relapse  due  to  leukemia  in  their  marrow  would  be  found.  Without 
conducting  the  experiment,  it  would  continue  to  be  a question  for  physicians 
performing  transplants.  Dr.  Parkman  said  that  if  there  is  going  to  be  a randomized 
assignment  of  purged  versus  unpurged  marrow,  then  there  is  no  need  to  carry  out 
the  study,  only  to  perform  a randomized  trial. 

Dr.  Cometta  said  he  thought  Dr.  Parkman  was  attempting  to  interpret  data  not  yet 
available  in  order  to  push  forward  the  randomized  trial.  It  would  be  a significant 
finding  if,  for  example,  only  1 in  100  of  these  patients  relapsed  due  to  the  marrow. 
This  expected  result  would  provide  sufficient  justification  to  conduct  this  study. 

Dr.  Anderson  said  that  no  matter  what  the  numbers  involved,  the  point  of  the 
deliberation  was  if  any  significant  data  will  come  out  of  the  proposal  and  to  judge 
the  risk  of  the  procedure  to  the  patient  in  order  to  gain  this  knowledge. 
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Dr.  Walters  asked  Ms.  Meyers  to  make  a motion  on  the  protocol.  Ms.  Meyers 
moved  to  table  discussion  on  the  protocol  until  such  time  as  additional  information 
can  be  received.  Dr.  Mclvor  seconded  the  motion. 

Dr.  Walters  called  for  discussion  on  the  motion  to  table  discussion.  Dr.  Mclvor  said 
that  there  were  two  main  issues:  (1)  a concern  that  the  proposal  will  not  provide 
efficient  enough  transfer  to  generate  an  informative  result;  and  (2)  questions  about 
the  endpoint  and  evaluation  of  whether  or  not  to  proceed  with  bone  marrow  purging 
procedures.  Any  data  presented  should  mimic  as  closely  as  possible  what  is 
proposed  with  the  donor  marrow  so  that  results  could  be  analyzed  using  techniques 
proposed  in  the  protocol.  There  is  still  the  question  of  which  cells,  host  cells  or 
donor  cells,  caused  a relapse.  If  it  is  a mixture  of  the  two,  then  it  becomes  a 
question  of  how  much  of  the  relapse  is  contributed  by  each  cell  type. 

Dr.  Kelley  said  that  feasibility  studies,  rather  than  a model  system,  would  be 
appropriate  for  this  experiment.  The  investigators  could  perform  mixing  experiments 
to  look  at  hematologic  malignancy  in  animals.  Dr.  Mclvor  agreed  that  such 
experiments  would  bolster  his  confidence  that  informative  results  could  be  obtained 
in  humans.  More  detailed  information  is  needed  about  the  absolute  number  of  cells 
to  be  transduced  and  the  post-transplant  molecular  analysis  to  be  conducted. 

Mr.  Capron  said  the  detailed  discussion  of  specific  scientific  points  had  become 
complex  and  confusing.  He  asked  whether  the  criterion  for  approving  the  protocol 
was  based  upon  the  "best  possible  science"  or  if  it  was  something  that  may  provide 
results  that  credible  scientists  could  believe  had  some  value. 

Dr.  Parkman  said  that  the  basic  question  was  whether  other  scientists  believed  that 
such  an  experiment,  conducted  with  the  demonstrated  level  of  competence,  was 
likely  to  provide  meaningful  scientific  results. 

Mr.  Capron  asked  whether  making  the  requested  additional  refinements  would  make 
the  experiment  any  more  meaningful.  Dr.  Parkman  said  that  with  the  efficiency  of 
insertion  that  had  been  presented  (i.e.,  one-tenth  of  the  cells  being  labeled),  no 
meaningful  results  will  be  obtained  from  the  experiment.  Mr.  Capron  said  that 
perhaps  the  easiest  way  to  resolve  the  dilemma  before  the  HGTS  would  be  to  define 
the  level  of  results  necessary  before  any  approval  would  be  granted  rather  than  to 
ask  to  see  the  results  of  certain  studies. 

Dr.  Parkman  said  that  the  preclinical  data  were  too  minimal  (1%  labeling  in  1 
patient)  to  answer  any  questions.  For  this  experiment  to  be  likely  to  succeed. 
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additional  preclinical  data  needs  to  be  presented  indicating  that  more  than  1%  of 
cells  could  be  infected. 

Dr.  B.  Murray  noted  that  so  far  none  of  the  discussion  had  centered  on  issues  of 
recombinant  DNA  and  human  gene  therapy,  only  BMT.  The  local  review 
committees  should  review  the  other  science,  and  the  HGTS  should  concern  itself 
only  with  those  issues  of  recombinant  DNA  and  its  relationship  to  human  gene 
therapy. 

Dr.  H.  Miller  offered  a decision  tree  paradigm  for  looking  at  this  type  of  experiment. 
The  first  question  would  be  to  look  at  issues  of  safety.  In  this  case,  the  incremental 
risk  to  a patient  who  is  suffering  from  leukemia  and  is  scheduled  to  undergo  BMT  is 
infinitesimal.  The  next  question  would  be  to  determine  if  some  useful  information 
would  be  derived  from  the  experiment.  Although  the  protocol  was  not  outstanding, 
there  was  a finite  likelihood  that  useful  information  would  be  derived.  He  urged  the 
HGTS  to  make  constructive  suggestions  for  its  improvement. 

Dr.  Epstein  suggested  that  during  lunch  Dr.  Parkman  and  a small  group  of  reviewers 
should  devise  a motion  concerning  the  protocol  outlining  suggestions. 

Dr.  Anderson  agreed  that  Dr.  Cometta  needed  more  preliminary  data  to  support  the 
protocol.  By  the  next  RAC  meeting,  there  could  be  sufficient  data  in  3-4  patients  to 
show  a 10-20%  transduction  rate.  A small  group  of  reviewers  could  examine  the 
new  data  before  the  next  RAC  meeting.  If  such  data  supports  the  protocol,  it  could 
be  voted  on  by  the  RAC  at  its  February  meeting,  rather  than  delaying  the 
experiment  for  seven  months  by  returning  to  the  HGTS  and  going  to  the  RAC  at  its 
May  meeting. 

Dr.  Parkman  said  he  was  not  personally  comfortable  with  a review  conducted  by  a 
small  group  and  rendering  a decision  for  the  entire  HGTS.  The  level  of  data 
presented  thus  far  is  so  low  that  gathering  enough  information  would  take  at  least  2- 
3 months,  which  would  not  allow  time  for  review  before  the  February  meeting  of  the 
RAC.  Further,  most  HGTS  members  would  want  to  have  access  to  discussion  of  the 
data  before  approving  this  protocol. 

Dr.  Walters  said  that  perhaps  the  best  strategy  would  be  to  have  a group  of 
reviewers  meet  to  refine  the  description  of  the  kinds  of  additional  data  needed. 
Perhaps  defining  the  reviewers  needs  would  place  the  entire  HGTS  in  a better 
position  to  decide  on  whether  to  defer  or  approve  the  protocol  pending  submission 
of  the  additional  data.  Dr.  Walters  then  asked  Drs.  Gellert,  Epstein,  Zallen, 
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Parkman,  and  Mclvor  to  refine  a description  of  the  data  requested  by  the  HGTS  for 
further  consideration  of  the  protocol. 

Dr.  McCarthy  suggested  that  one  of  the  items  that  should  be  included  is  more 
background  on  the  financial  situation  that  exists  in  the  State  of  Wisconsin  relative  to 
the  consent  document.  Ms.  Meyers  said  the  informed  consent  document  needed  to 
be  revised  to  clearly  define  realistic  expenses  that  the  patient  may  have  and  to 
clearly  show  whether  the  patient  is  financially  supporting  this  research  project. 

The  subcommittee  ended  the  session  for  lunch.  A group  of  reviewers  met  during 
this  time  to  devise  a motion  on  the  protocol. 

After  lunch,  Dr.  Walters  asked  Dr.  Parkman  for  a report  from  the  group.  Dr. 
Parkman  said  the  consensus  of  the  group  was  that  deferral  of  the  protocol  was 
appropriate.  The  specific  areas  the  investigators  should  consider  addressing  are: 

1.  Define  the  purpose  of  the  study  more  clearly  by  answering  the  following: 

a.  If  the  present  study  has  a positive  outcome,  what  would  be  the 
next  step  taken? 

b.  What  would  represent  a positive  outcome,  in  terms  of  the  number 
of  patients  tested?  and 

c.  What  is  the  definition  of  "positivity,"  in  the  sense  of  outcome? 

2.  Provide  results  from  six  patients  who  have  bone  marrow  containing 
leukemia  cells  in  such  a fashion  so  that  one  would  be  able  to  discern  in 
a quantitative  fashion  the  percentage  of  leukemic  cells  into  which  the 
neomycin  resistance  gene  has  been  transfected. 

3.  Supply  greater  detail  on  the  methods  of  transfection. 

4.  Describe  in  greater  detail  the  techniques  used  for  detection  of  marked 
cells  including  the  primers,  a map  of  the  system,  and  actual  results  of 
PCR  analysis  performed  under  the  auspices  of  the  principal  investigator, 
with  a concise  description  of  the  sensitivity  of  the  detection  systems 
utilized. 

5.  Provide  clarification  on  what  follow-up  is  going  to  take  place. 
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6.  Provide  a better  description  of  the  financial  responsibilities  of  both  the 
patient  and  the  university  in  the  informed  consent  document. 

Dr.  Walters  asked  for  further  discussion  on  the  stipulations  as  presented  by  Dr. 
Parkman.  There  were  no  further  comments.  He  then  asked  for  further  discussion 
on  the  motion  that  the  protocol  be  tabled  pending  submission  of  responses  to  the  six 
stipulations.  Dr.  Kelley  asked  if  the  protocol  would  have  to  come  back  to  the  HGTS 
before  going  to  the  RAC  if  the  six  stipulations  were  met  prior  to  the  RAC  meeting. 
Dr.  Walters  said  the  sense  of  the  motion  would  require  that  it  comes  back  to  the 
HGTS  for  approval  before  being  forwarded  to  the  RAC  for  consideration. 

There  being  no  further  discussion.  Dr.  Walters  called  for  a vote  on  the  motion  to 
defer  consideration  of  the  protocol.  The  motion  passed  unanimously  by  a vote  of  11 
in  favor,  0 opposed,  and  no  abstentions. 

V.  REGISTRY  OF  PATIENTS  UNDERGOING  HUMAN  GENE  THERAPY 
PROTOCOLS 

Dr.  Anderson  said  that  there  is  a computerized  registry  of  patients  undergoing 
human  gene  therapy  protocols  in  the  journal  Human  Gene  Therapy.  If  the  RAC  or 
the  FDA  decided  to  maintain  such  a registry,  this  option  is  still  available.  Dr.  Zallen 
asked  whether  this  guaranteed  that  other  unaffiliated  groups  would  be  submitting 
their  patients  to  the  registry.  Dr.  Anderson  said  there  were  no  guarantees.  Dr. 
Zallen  then  asked  that  consideration  be  given  to  establishing  a registry  through  a 
centralized  group  which  has  knowledge  of  the  experiments  in  progress.  Dr.  Walters 
said  this  item  would  be  put  on  the  agenda  for  the  next  meeting  of  the  HGTS  for 
discussion. 

VI.  FUTURE  ROLE  OF  THE  HUMAN  GENE  THERAPY  SUBCOMMITTEE 

Dr.  Walters  asked  Mr.  Capron  if  he  could  delay  discussion  of  the  issues  he  raised  in 
his  November  26,  1990,  letter  regarding  the  future  of  the  HGTS.  Mr.  Capron 
agreed  since  it  was  received  too  late  to  be  published  in  the  Federal  Register  and  no 
action  could  be  taken  on  it  by  the  HGTS.  Dr.  Walters  suggested  a group  of  three  to 
four  members  be  appointed  to  look  at  the  issues  raised  in  the  letter  and  to  attempt 
to  categorize  proposals  into  those  which  should  be  reviewed  by  the  HGTS  and  those 
which  should  not  be  considered. 

Dr.  Kelley  said  a general  discussion  of  these  issues  was  in  order  so  that  any  such 
group  had  a feel  for  the  consensus  of  the  entire  HGTS  relative  to  these  issues  as  a 
beginning  point  for  their  discussions.  Mr.  Capron  concurred.  Dr.  Childress  said  that 
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these  discussions  should  be  correlated  with  the  RACs  attempt  to  look  at  its  future 
role  in  biotechnology,  and  that  these  issues  may  be  better  discussed  at  the  parent 
committee. 

Dr.  Walters  thanked  Mr.  Capron  for  bringing  these  long-term  issues  to  the  attention 
of  the  HGTS,  and  a time  should  be  allotted  at  the  next  HGTS  meeting  to  discuss 
this  issue. 

VII.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED  THE 
ADMINISTRATION  OF  INTERLEUKIN-2,  INTERLEUKIN-4  AND  TUMOR 
INFILTRATING  LYMPHOCYTES  TO  PATIENTS  WITH  MELANOMA 

Dr.  Walters  called  on  Dr.  Parkman  to  begin  the  discussion  on  the  next  protocol.  Dr. 
Parkman  said  that  IL-4  was  a substance  made  by  T cells  which  originally  was  thought 
to  be  related  to  the  ability  of  B cells  to  make  antibodies.  However,  research  has 
shown  that  in  murine  systems  it  also  plays  a part  in  the  production  of  cytotoxic  T 
cells.  This  finding  led  to  the  basic  premise  of  the  study  under  consideration  that 
when  \LA  is  added  to  TILs  in  addition  to  IL-2,  the  therapeutic  response  will  be 
improved. 

Dr.  Parkman  said  the  protocol  has  four  parts,  three  of  which  concern  giving  IL-2  and 
IL-4  to  a variety  of  cancer  patients,  which  is  outside  the  purview  of  the  HGTS.  The 
fourth  part  is  similar  to  the  original  Rosenberg  TIL  cell  marking  protocol  and  would 
consist  of  marking  cells  with  the  neomycin  resistance  gene  and  reinfusing  with  a 
combination  of  IL-2  and  IL-4,  The  only  difference  between  this  protocol  and  the 
original  Rosenberg  protocol  is  the  addition  of  the  IL-4.  IL-4  is  being  added  to  see  if 
the  combination  of  IL-2  and  IL-4  will  result  in  a larger  percentage  of  people  with 
partial  or  complete  responses. 

Dr.  Parkman  noted  that  a variety  of  questions  were  forwarded  to  the  investigators  to 
which  they  had  responded.  The  only  question  of  a scientific  nature  that  still  remains 
unanswered  is  the  discrimination  between  marked  TIL  cells  in  the  tumor  and  cells 
passing  through  the  tumor  randomly  via  the  peripheral  blood.  There  are  two  basic 
scientific  questions  that  need  to  be  answered:  (1)  Does  the  addition  of  IL-4  lead  to 
a better  clinical  response?  and  (2)  Is  there  true  homing  in  the  sense  that  the 
frequency  of  neomycin-containing  cells  in  the  tumor  is  greater  than  what  would  be 
expected  on  a random  basis  from  circulation?  Dr.  Parkman  asked  Dr.  Lotze  to 
address  these  specific  topics  in  his  comments. 
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Dr.  R.  Murray  said  he  had  concerns  about  procedural  matters,  exclusionary 
questions,  and  issues  regarding  payment  for  therapy.  He  said  the  investigator  had 
answered  most  of  these  questions.  The  issue  of  payment  for  experimental  therapy 
offering  no  benefit  to  the  patient  was  lessened  because  there  is  a potential  for 
therapeutic  response.  However,  the  issue  of  injury  still  remains.  The  investigator 
needs  to  clarify  the  issue  that  patients  may  be  asked  to  pay  for  the  processing  of  the 
TIL  cells  based  on  a therapeutic  response.  Dr.  R.  Murray  requested  comments  from 
the  ethicists  on  the  HGTS  in  regard  to  the  exclusion  of  pregnant  females. 

Mr.  Capron  called  attention  to  inconsistencies  in  the  protocol  due  to  typographical 
errors.  Dr.  Lotze  said  that  in  preparing  the  Points  to  Consider,  there  were  several 
errors  as  a result  of  having  different  people  supplying  responses  for  the  document. 

Dr.  Walters  asked  if  the  revised  consent  form,  which  was  a result  of  the 
investigator's  responding  to  Ms.  Areen's  concerns,  is  the  corrected  version.  Dr. 

Lotze  agreed. 

Dr.  Erickson  said  he  was  amazed  that  there  was  so  little  mention  of  the  study  of 
TILs  in  the  protocol  and  asked  for  further  comments  concerning  the  mechanism  of 
TIL  activity. 

Mr.  Capron  brought  up  questions  relating  to  the  informed  consent  document.  Is  it 
standard  procedure  to  list  all  staff  who  may  possibly  take  part  in  the  experiments  on 
the  first  page  of  such  a document.  Further,  why  is  the  patient  required  to  initial 
every  page.  The  main  purpose  of  the  informed  consent  document  is  to  inform  the 
patient  of  the  possible  risks/benefits  of  a procedure,  and  not  to  create  a complex 
legal  document.  The  purpose  of  the  protocol  should  be  simple  and  clear. 

Dr.  Childress  said  that  issues  in  the  consent  document  such  as  confidentiality  and 
right  to  withdraw  are  scattered  throughout  the  document.  These  sections  should  be 
pulled  together  to  clarify  the  intent  and  to  make  it  easier  to  read.  Dr.  Zallen  agreed 
with  Dr.  Childress  and  noted  several  other  inconsistencies  in  the  document. 

Dr.  Mclvor  said  that  the  investigators  has  not  provided  definitive  results  on  whether 
gene  tagging  can  be  used  to  determine  TIL  homing  to  tumor.  Therefore,  a primary 
question  before  the  HGTS  is  whether  there  should  be  two  protocols  in  process 
simultaneously  using  gene  marking  to  follow  TIL  homing  to  tumor.  Dr.  Parkman 
said  that  unless  Dr.  Rosenberg  had  changed  his  technology,  the  question  of 
contamination  by  peripheral  blood  versus  homing  has  not  be  answered.  Dr. 

Parkman  asked  the  investigator  if  he  would  technologically  address  this  issue  in  a 
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manner  that  would  determine  whether  there  is  homing  or  merely  persistence  of  cells 
from  peripheral  blood  that  happens  to  be  in  the  tumor  vasculature. 

Dr.  Mclvor  asked  if  persistence  was  being  proposed  to  be  studied  in  this  protocol. 
Dr.  Parkman  said  that  one  of  the  questions  to  be  examined  is  whether  ILr4,  as 
another  growth  factor  important  to  T cell  growth,  can  cause  enhanced  T cell 
engraftment.  Does  IL-4  promote  better  homing,  transmigration  through  endothelial 
barriers,  and  persistence  at  the  site  of  the  tumor? 

Dr.  Mclvor  asked  how  long  the  IL-2/IL-4  would  be  administered.  Dr.  Parkman  said 
it  would  be  for  1-2  weeks.  In  the  Rosenberg  protocol,  results  show  that  in  the 
majority  of  patients  when  the  IL-2  was  stopped,  marked  TIL  cells  disappeared.  If 
these  cells  persist  out  to  approximately  six  weeks  with  the  combination  of  IL-4,  then 
the  investigators  could  conclude  that  the  IL-4  caused  increased  persistence. 

Ms.  Meyers  said  that  the  section  on  cost  and  payment  has  not  been  changed  in  the 
revised  informed  consent  document  and  asked  for  an  interpretation  on  what  the 
patient  or  his/her  insurance  company  is  expected  to  pay. 

Dr.  Walters  called  on  Dr.  Lotze  to  respond  to  the  comments  of  the  reviewers  and 
other  members  of  the  HGTS  who  had  questions  about  the  protocol. 

Dr.  Lotze  said  that  he  had  recently  left  the  NIH  to  begin  work  at  the  University  of 
Pittsburgh.  This  transition  had  produced  problems  with  word  processing  for  which 
he  apologized.  Furthermore,  the  preference  of  institutional  review  groups  for 
specific  wording  had  caused  some  inconsistencies  in  the  protocol. 

Dr.  Lotze  said  the  intent  of  the  protocol  is  to  attempt  to  determine  whether  a 
combination  of  IL-2  and  IL-4  improves  results  in  TIL  homing  and  persistence.  IL-4 
has  a variety  of  remarkable  effects,  one  of  which  is  to  act  on  microvascular  capillary 
endothelium.  Because  of  this  effect,  IL-4  could  allow  improved  TIL  migration  into 
tissues,  improved  persistence  and  growth  at  tumor  sites,  and  possibly  provide 
improved  antitumor  effects. 

Dr.  Lotze  noted  that  one  major  problem  with  TIL  therapy  with  IL-2  alone  has  been 
its  transient  effects.  The  goal  of  this  protocol  is  to  try  to  add  in  IL-4  in  order  to 
increase  the  persistence  of  growth  factor  effects.  The  issues  of  homing  keep 
recurring.  There  is  not  enough  information  on  homing  to  tumor  site,  but  this 
protocol  hopes  to  address  this  issue.  The  best  control  for  the  proposed  experiment 
would  be  to  compare  two  tumors  in  the  same  individual;  however,  this  approach  is 
not  possible  in  this  patient  population.  The  hypothetical  experiment  would  use 
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radiolabeled,  H^2-expanded,  non-TILs  taken  from  the  peripheral  blood  and  compare 
their  homing  to  tumor  sites  with  TIL  homing. 

Dr.  Lotze  said  the  payment  issues  are  germane  to  the  study.  This  issue  has  been 
addressed  at  NIH  as  well  as  at  Pittsburgh  and  is  not  unique  to  the  academic  setting. 
No  patient  would  be  charged  for  TIL  treatments,  and  the  University  of  Pittsburgh 
was  committed  to  paying  for  TIL  production.  However,  this  willingness  to  pay  may 
not  continue  in  the  future,  and  discussions  are  currently  taking  place  with  the 
university. 

Dr.  Lotze  said  that  the  policy  of  exclusion  of  pregnant  women  has  been  traditional 
for  experimental  chemotherapy  or  immunotherapy.  This  broader  social  issue  is 
beyond  the  scope  of  the  narrow  confines  of  the  HGTS. 

Dr.  Lotze  said  that  he  and  his  collaborators  are  planning  extensive  studies  to 
examine  the  presence  of  TILs  in  tumor.  They  will  attempt  to  develop  monoclonal 
antibodies  and  polyclonal  antibodies  to  the  neomycin  phosphotransferase  genes  and 
perform  in  situ  hybridization  as  potential  vehicles  for  determining  the  location  of 
TILs  within  tumor,  as  well  as  quantitate  them.  Tumor  tissue  obtained  from  patients 
will  be  cryopreserved  so  that  once  these  techniques  are  available,  the  tissues  can  be 
analyzed. 

Dr.  Lotze  said  that  he  has  been  in  communication  with  Dr.  Rosenberg.  The  NIH 
and  that  Dr.  Rosenberg's  group  does  not  intend  to  pursue  evaluation  of  IL-4  in  its 
homing  studies.  Therefore,  this  study  is  not  a duplicate  of  the  Rosenberg  protocol 
and  should  not  be  viewed  as  such,  but  rather  as  an  attempt  to  improve  TIL  therapy. 
If  the  concurrent  administration  of  IU2  and  IL-4  produces  better  homing  of  TILs  to 
tumor,  the  protocol  will  have  proved  beneficial. 

Dr.  Parkman  asked  if  data  derived  from  previous  studies  with  melanoma  patients 
that  demonstrates  the  combination  of  IL-2  and  IL-4  resulted  in  a clinical  response. 
Dr.  Lotze  said  that  there  had  been  quite  a dramatic  response  has  been  seen  in 
patients  with  major  tumor  regression  in  liver,  abdominal  wall,  cutaneous  sites,  and 
nodal  sites. 

Dr.  Parkman  said  it  seemed  appropriate  to  study  IL-2  and  IL-4  TIL  therapy  to  look 
at  clinical  response,  but  the  reason  given  for  introduction  of  the  neomycin  resistance 
gene  was  to  quantitate  homing.  With  the  lack  of  ability  to  differentiate  tumor- 
specific  homing  of  TIL  versus  TILs  being  present  because  of  the  peripheral 
circulation,  this  experiment  will  not  provide  any  more  data  than  the  Rosenberg 
protocol.  Dr.  Lotze  said  that  a comparison  of  TILs  found  at  the  site  of  the  tumor 
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versus  those  found  in  adjacent  skin  could  answer  this  question.  Dr.  Parkman  said 
that  in  order  to  prove  this  point,  there  would  have  to  be  at  least  a three  log 
difference  in  the  frequency  of  cells  in  normal  tissue  from  tumor,  and  he  questioned 
whether  this  large  difference  could  be  anticipated. 

Dr.  Lotze  said  that  the  NIH  group  had  noted  a more  than  one  log  difference  using 
semiquantitative  PCR.  Dr.  Parkman  asked  to  see  data  on  this  finding.  Dr. 

Anderson  said  that  such  specific  data  did  not  exist  because  of  a lack  of  appropriate 
patients  and  the  difficulty  of  extracting  skin  for  PCR  analysis.  The  data  to  which  Dr. 
Lotze  is  referring  comes  from  indium  labeled  cells  in  which  a two  log  difference  was 
noted  between  normal  adjacent  skin  and  tumor.  Dr.  Kelley  agreed  with  Dr. 

Parkman  that  this  difference  was  a critical  variable  for  future  experiments. 

However,  there  is  a concern  that  the  correct  studies  are  being  performed  evaluating 
homing  of  the  TIL.  The  investigators  have  underestimated  the  importance  of  this 
issue  to  the  future  of  human  gene  therapy  research.  Dr.  Lotze  said  that  he 
understood  the  importance  of  this  point.  However,  it  is  critical  to  have  a complete 
understanding  of  how  the  system  works  and  how  cells  persist. 

Dr.  R.  Murray  drew  a corollary  to  a study  section  reviewing  two  protocols  dealing 
with  similar  problems.  Just  because  both  grants  address  similar  problems,  does  not 
mean  both  will  be  funded  or  will  receive  different  priority  scores.  There  is  no 
problem  with  allowing  different  institutions  to  conduct  protocols  that  either  replicate 
or  carry  out  similar  types  of  studies. 

Dr.  Parkman  said  the  protocol  did  not  state  that  normal  skin  would  be  biopsied  as  a 
part  of  the  protocol,  and  it  is  not  mentioned  in  the  informed  consent  document.  Yet 
under  the  parameters  to  be  measured,  it  states  that  tumor  biopsies  would  be  taken 
"if  feasible."  Dr.  Lotze  said  that  this  point  would  be  added  to  the  protocol  if  indeed 
it  was  not  within  it  already. 

Dr.  Kelley  said  the  reason  why  this  protocol  was  a reasonable  gene  transfer 
experiment  was  to  answer  homing  questions,  and  it  is  important  to  see  evidence  that 
this  question  will  be  answered. 

Dr.  Epstein  made  a motion  that  the  HGTS  give  the  protocol  provisional  approval 
contingent  upon  the  investigator  bringing  to  the  RAC  an  amended  protocol  defining 
how  the  homing  experiments  will  be  conducted  and  an  amended  consent  form. 

Dr.  Erickson  asked  if  it  would  require  an  explanation  of  how  the  homing 
experiments  will  be  conducted  or  evidence  that  the  experiment  can  be  performed? 
Dr.  Epstein  said  he  would  accept  clear  evidence  of  the  likelihood  of  getting  an 
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answer.  Dr.  Parkman  added  that  a PCR  from  Dr.  Rosenberg  comparing  normal  skin 
to  tumor  with  IL-2  would  assist  the  reviewers.  Dr.  Lxitze  said  he  would  ask  Dr. 
Rosenberg  for  this  data. 

Dr.  Erickson  seconded  Dr.  Epstein's  motion. 

Mr.  Capron  offered  a friendly  amendment  to  include  the  other  points  raised  in 
regard  to  the  consent  form.  Dr.  Epstein  accepted  this  friendly  amendment  as  part  of 
the  motion. 

Mr.  Capron  asked  if  there  was  a requirement  for  the  investigators  to  present  data 
from  Dr.  Rosenberg  on  PCR  comparing  normal  skin  to  tumor.  Dr.  Epstein  said  it  is 
improper  to  ask  the  investigator  to  present  someone  else's  data.  Dr.  Parkman  noted 
that  Dr.  Rosenberg  has  worked  closely  with  both  the  HGTS  and  Dr.  Lotze,  and  Dr. 
Rosenberg's  data  should  not  be  a prerequisite,  but  that  the  protocol  design  should 
incorporate  this  information  prospectively. 

Dr.  Lotze  said  that  one  problem  relating  to  persistence  is  that  many  patients  have 
TILs  present  for  some  time  at  tumor  sites  but  the  TILs  tends  to  disappear  from  the 
peripheral  circulation  for  long  periods  of  time.  Dr.  Parkman  said  that  having 
negative  peripheral  blood  for  an  extended  period  while  continuing  to  have  positive 
signals  in  tumor  might  be  the  clearest  demonstration  of  homing. 

Dr.  Walters  asked  if  the  sense  of  the  motion  was  that  the  additional  information  will 
be  forwarded  directly  to  the  RAC  rather  than  the  HGTS.  Dr.  Epstein  said  a 
schedule  should  be  worked  out  whereby  the  primary  and  secondary  reviewers  could 
examine  the  material  before  the  RAC  meeting  to  ensure  that  it  is  complete  before 
going  before  the  RAC.  Dr.  Walters  suggested  that  the  protocol  be  submitted  to  the 
RAC  via  Drs.  Parkman,  R.  Murray,  and  Ms.  Areen. 

There  being  no  further  discussion.  Dr.  Walters  put  the  motion  to  a vote.  The 
motion  passed  unanimously  by  a vote  of  11  in  favor,  0 opposed,  and  no  abstentions. 

VIII.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED 
AUTOLOGOUS  BONE  MARROW  TRANSPLANT  FOR  CHILDREN  WITH  ACUTE 
MYELOGENOUS  LEUKEMIA  (AML)  IN  FIRST  COMPLETE  REMISSION:  USE 
OF  MARKER  GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  BONE  MARROW 
RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE 
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Dr.  Walters  called  on  Dr.  Mclvor  to  begin  the  discussion  on  the  next  protocol.  Dr. 
Mclvor  said  that  a lot  of  the  issues  in  this  protocol  had  been  introduced  in  the  first 
protocol  reviewed  at  this  meeting,  and  that  written  copies  of  his  review  have  been 
distributed.  Therefore,  he  said  that  he  would  briefly  cover  the  major  points  of  the 
protocol. 

Dr.  Mclvor  said  that  the  objectives  of  the  study  are  laudable  because  leukemia  is  a 
serious  disease.  There  is  a need  for  improved  therapy,  a need  for  understanding  of 
the  biology  of  leukemia,  and  a need  for  a clear  understanding  of  relapse  after 
marrow  transplant.  The  task  before  the  HGTS  is  to  determine  whether  the 
proposed  procedure  would  be  able  to  provide  information  that  would  result  in 
improved  therapy  by  autologous  bone  marrow  transplantation. 

Dr.  Mclvor  said  that  safety  is  an  issue.  Again,  this  protocol  does  not  differ  from  the 
first  one  reviewed  at  this  meeting  in  that  the  genes  were  being  transferred  via 
retroviral  vectors  into  marrow,  and  marrow  cells  have  a potential  for  long  life. 
Therefore,  this  increased  persistence  of  the  inserted  genes  creates  a finite  risk;  in 
cases  where  the  genes  are  transferred  into  lymphocytes,  there  is  more  of  a risk. 

The  efficiency  of  retroviral-mediated  gene  transfer  into  human  bone  marrow  cells  is 
an  issue.  The  exact  numbers  of  marrow  cells  to  be  transduced  was  not  discussed  in 
the  protocol.  The  investigators  need  to  address  what  is  the  number  of  these  cells, 
what  is  the  amount  of  virus  that  is  going  to  be  used,  whether  there  is  a sufficient 
ratio  of  virus  to  cells  to  effect  tagging,  and  what  procedures  are  planned  to 
determine  whether  effective  gene  transfer  has  occurred  in  those  populations  before 
reintroduction  into  the  patient. 

There  were  some  preliminary  data  on  gene  transfer  into  acute  myelogenous 
leukemia  (AML)  blast  cells,  and  this  data  needs  to  be  reviewed  during  the 
discussion. 

Dr.  Mclvor  said  that  details  were  lacking  on  how  a determination  would  be  made  as 
to  whether  the  regenerated  tumor  came  from  donor  cells  or  from  host  cells. 
Restriction  fragment  length  polymorphism  (RFLP)  analysis  and  Southern  blot 
analysis  would  be  employed  if  relapse  was  observed,  but  the  specific  techniques  for 
these  analyses  were  lacking  in  the  protocol.  The  investigators  need  to  provide 
preclinical  data  showing  that  these  techniques  are  capable  of  determining  the  source 
of  the  regenerated  leukemia. 

Dr.  Mclvor  said  that  another  issue  is  that  the  experiment  would  be  conducted  in 
children.  Since  the  disease  afflicts  both  adults  and  children,  the  experiment  should 
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be  conducted  in  adults  where  informed  consent  could  be  obtained  from  the  patient 
undergoing  the  procedure. 

Dr.  Mclvor  questioned  why  unsuccessful  previous  bone  marrow  transplant  should  be 
an  exclusion  criteria  for  the  protocol.  The  informed  consent  should  specifically 
indicate  what  is  happening  to  the  cells  that  are  reinfused  into  the  patient. 

Dr.  Walters  called  on  Dr.  Parkman  to  lead  a discussion  of  the  letter  from  Dr. 
Mulligan.  Dr.  Parkman  said  that  Dr.  Mulligan's  comments  were  similar  to  his 
comments  on  the  University  of  Wisconsin  protocol.  Dr.  Mulligan  had  the  following 
concerns:  (1)  What  are  the  precise  conditions  under  which  the  in  vitro  transfection 
will  occur?  (2)  What  attempts  will  be  made  to  look  for  other  gene  abnormalities 
such  as  rearrangements,  besides  looking  for  the  neomycin  resistance  gene?  (3)  Is  the 
biological  assay  for  determining  the  presence  of  the  neomycin  resistance  gene 
adequate  and  would  PCR  be  a better  technique  to  employ  for  this  purpose?  and  (4) 
Will  mutagenesis  occur  and  will  the  use  of  growth  factors  in  vitro  in  any  way  increase 
the  probability  of  mutagenesis? 

Dr.  Epstein  asked  if  there  were  any  substantive  differences  between  this  protocol 
and  the  protocol  of  Dr.  Cornetta.  Dr.  Mclvor  said  that  the  focus  of  this  protocol 
was  on  AMI^  whereas  the  earlier  protocol  was  not  limited  and  would  look  at  both 
AML  and  ALL.  In  this  protocol,  30%  of  marrow  cells  will  be  transduced,  whereas 
in  the  previous  protocol  only  10%  would  undergo  transduction.  Also,  this  protocol 
presented  more  preclinical  data  than  the  previous  protocol,  including  data  on 
detection  of  the  neomycin  resistance  gene  and  labeling  of  different  progenitor  cells 
as  well  as  transduction  of  AML  blast  colonies. 

Dr.  Parkman  said  the  major  difference  was  that  the  preclinical  data  included  an 
experiment  in  which  human  bone  marrow  cells  were  infected  and  grown  with  and 
without  G418  to  study  differentiation  in  normal  myeloid  progenitor  cells  versus  AML 
cells  in  terms  of  their  growth  characteristics  in  vitro.  There  is  a question  whether 
enough  leukemic  cells  were  marked  to  obtain  requested  data  concerning  transfection 
rates  as  noted  in  the  preclinical  data. 

Dr.  Mclvor  asked  how  the  distinction  was  made  between  the  morphology  of  AML 
blast  cells  and  normal  cell  colonies.  Dr.  Parkman  added  that  he  wanted  to  know 
how  the  investigators  were  going  to  proceed  if  the  experiment  provided  a positive 
result. 

Dr.  Walters  called  on  Dr.  Brenner  to  reply  to  the  written  critiques  of  the  reviewers 
as  well  as  to  questions  which  had  been  brought  up  during  the  meeting.  Dr.  Brenner 
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said  that  he  would  present  some  updates  on  the  data  supplied  with  the  initial 
protocol,  and  that  Dr.  Ihle  would  discuss  details  of  the  PCR  reaction  and  inverted 
the  PCR  which  will  be  used  to  determine  signs  of  relapse  and  insertion  sites  in 
relapse. 

Dr.  Brenner  said  that  AML  had  been  looked  at  in  three  different  ways: 

1.  Looking  at  clonigenic  colonies  by  cytogenetics  to  determine 
morphological,  histochemical,  and  genetic  differences  in  the  colonies 
which  are  transduced  and  grown  in  G418; 

2.  PCR  analysis  of  individual  colonies  to  show  the  presence  of  the  790  base 
pair  neomycin  resistance  gene  to  confirm  the  results  of  the  experiments 
conducted  by  cytogenetics;  and 

3.  Use  of  a beta-galactosidase  containing  vector  to  identify  transduced 
colonies. 

Dr.  Brenner  noted  that  in  the  nine  leukemias  studied,  there  is  a transduction  rate  of 
approximately  10%.  However,  this  transduction  rate  is  variable  and  ranges  from  0% 
to  25%  transduction. 

Dr.  Brenner  presented  data  on  a comparison  of  neuroblastoma  cells  transduced  with 
the  beta-galactosidase  containing  vector  in  which  the  transduction  efficiency  was 
analyzed  by  limiting  dilution  analysis.  There  was  a range  of  transduction  efficiencies 
ranging  from  3 to  30%.  These  experiments  indicated  that  if  more  than  one  cell  in 
the  marrow  is  responsible  for  causing  relapse,  it  is  possible  that  the  protocol  will  be 
successful  in  identifying  it.  With  10%  transduction  efficiency,  treating  30%  of  the 
leukemic  cells  would  result  in  a 3%  transduction  of  all  leukemic  cells.  If  10  cells  in 
a patient  are  responsible  for  the  relapse,  there  is  a 90%  chance  that  the  vector 
would  be  identified  in  12  patients. 

Dr.  Brenner  cautioned  that  the  finding  of  one  relapse  out  of  12  patients  would  not 
be  cause  to  alter  the  way  in  which  clinical  bone  marrow  transplantation  is  carried 
out,  but  that  it  would  be  cause  to  look  at  another  12  patients.  If  as  many  as  3 out  of 
12  relapse,  this  result  would  be  sufficient  to  suggest  that  purging  should  be 
performed  in  bone  marrow  transplants. 

Dr.  Parkman  asked  if  the  possibility  of  non-cycling  cells  contributing  to  the  relapse 
had  been  taken  into  account  in  Dr.  Brenner's  calculations.  Dr.  Brenner  replied  that 
the  possibility  had  not  been  included  in  his  analysis.  Dr.  Parkman  asked  whether 
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cells  containing  the  neomycin  resistance  gene  demonstrated  a higher  plating 
efficiency  than  normal  progenitor  cells.  Dr.  Brenner  said  that  these  differences  in 
plating  efficiency  were  observed  with  normal  cells,  but  that  it  had  not  been  shown  to 
inhibit  transduction  in  malignant  clones  but  rather  was  due  to  a technical  problem  in 
the  transduction  techniques  that  were  employed. 

Mr.  Capron  asked  if  this  selective  advantage  was  taken  into  account  in  Dr.  Brenner's 
calculation  of  transduction  efficiency.  Dr.  Brenner  said  that  it  was  assumed  that  the 
cells  to  be  used  in  the  protocol  will  steadily  grow  with  or  without  the  neomycin 
resistance  gene.  Therefore,  the  selective  advantage  is  not  included  in  the 
calculations. 

Dr.  Brenner  said  that  they  will  attempt  to  look  at  whether  or  not  AML  is  a 
pluripotent  stem  cell  disorder.  If  AML  is  a result  of  insertion  sites  being  the  same 
in  pluripotent  malignant  progenitors  as  in  normal  progenitors,  then  attempts  to  treat 
AML  using  intensified  chemotherapy  and  autologous  BMT  may  founder,  because  of 
an  inability  to  selectively  remove  malignant  progenitors,  and  may  force  an  increased 
emphasis  on  allogeneic  transplantation.  However,  if  the  insertion  sites  are  different 
in  these  two  populations,  the  difference  would  allow  for  identification  of  malignant 
pluripotent  stem  cells  from  normals  by  inverted  PCR  analysis. 

Dr.  Brenner  said  the  protocol  was  least  likely  to  answer  whether  or  not  the  marker 
gene  incorporates  early  uncommitted  pluripotent  progenitor  cells.  This 
determination  would  allow  for  discovery  of  the  mechanism  by  which  autologous 
marrow  repopulates.  An  experiment  was  described  in  which  selected  and  non- 
selected  colonies  of  progenitor  cells  from  4 patients  with  AML  in  remission  were 
transduced  and  assayed,  and  it  was  shown  that  a proportion  of  the  committed 
progenitor  cells  could  be  transduced.  However,  none  of  the  early  colony  types  were 
identified.  This  result  could  be  either  because  it  reflects  transduction  of  an  early 
progenitor  or  because  transduction  of  committed  progenitors  takes  time  to  develop. 

Dr.  Brenner  also  said  that  there  was  no  evidence  that  mixing  non-transduced  and 
transduced  bone  marrow  together  would  prove  toxic  to  the  non-transduced  bone 
marrow.  Experiments  to  demonstrate  this  result  had  been  carried  out  in  four  bone 
marrows  to  date. 

Dr.  Ihle  said  that  he  would  address  the  question  of  animal  models  for  this  type  of 
study.  The  most  important  point  was  that  there  were  no  spontaneous  animal  models 
for  AML,  and  the  model  used  in  the  past  has  been  that  of  retroviral-induced 
myeloid  leukemia  in  mice.  A major  problem  in  using  this  model  was  the  fact  that 
viruses  are  highly  immunogenic.  Consequently,  it  is  not  possible  simply  to  mix  the 
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virus  with  bone  marrow  and  reconstitute  animals.  The  animal's  immune  response 
would  simply  eliminate  the  virus-expressing  leukemic  clones;  therefore,  this  model 
cannot  be  used  to  mimic  the  human  protocol. 

Dr.  Ihle  said  that  a wide  variety  of  experiments  have  been  performed  in  an  attempt 
to  introduce  genes  into  bone  marrow  cells  to  reconstitute  mice,  to  see  expression  of 
those  genes,  and  to  track  them.  However,  such  experiments  are  not  designed  to 
address  the  critical  issue  of  what  is  happening  in  a child  when  he/she  undergoes 
autologous  BMT  with  a primary  leukemia. 

Dr.  Ihle  noted  that  because  of  tremendous  differences  in  biological  properties  of 
primary  leukemias  versus  long-term  leukemia  cell  lines,  experiments  that  have  been 
performed  in  terms  of  marking  frequencies  in  tumor  cell  lines  are  not  relevant  to 
this  protocol. 

Dr.  Ihle  said  that  the  preclinical  evidence  presented  clearly  indicates  that  a modified 
gene  can  be  introduced  into  the  cells  that  can  differentiate  in  vitro  as  well  as  into 
leukemic  blasts.  Obviously,  proper  transduction  efficiency  can  be  achieved  best  in 
vivo. 

Dr.  Ihle  discussed  the  long-standing  interest  of  St.  Jude's  in  the  study  of  leukemia 
and  emphasized  that  this  experiment  will  not  be  taking  place  in  a vacuum.  Within 
the  last  two  years,  the  investigators  have  studied  some  fundamental  questions  about 
the  biolo©^  of  leukemic  cells,  which  relate  to  the  type  of  studies  in  the  protocol. 

This  information  concerning  leukemia  serves  as  a background  to  the  interpretation 
of  the  experiments  which  are  proposed  in  this  protocol.  The  studies  so  far  have 
been  aimed  at  understanding: 

1.  Various  methods  of  transformation  of  leukemic  cells,  looking  at 
alterations  in  their  requirements  for  hematopoietic  growth  factors; 

2.  The  ability  of  the  cells  to  differentiate;  and 

3.  Identification  of  the  genes  that  cause  AML. 

Dr.  Ihle  noted  that  a new  zinc  transcriptional  gene  is  involved  in  about  5%  of  cases 
of  AML  and  is  located  on  the  long  arm  of  chromosome  three.  This  gene  has  been 
marked  and  followed  and  genes  have  been  identified  which  may  be  associated  with 
transformation.  Examples  were  presented  in  which  negative  findings  would  result  in 
gaining  useful  knowledge  about  the  biology  of  leukemia  cells,  frequency  of  gene 
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marking,  transduction  of  various  differentiated  cell  lines,  and  the  clonality  of 
leukemia  in  relapse. 

Dr.  Epstein  asked  about  the  ability  to  perform  a clone-by-clone  analysis  using 
inverse  PCR.  Dr.  Ihle  said  there  are  different  techniques  for  performing  clonal 
analysis,  but  the  method  they  employed  uses  a restriction  enzyme  to  cut  the  LTR 
region  of  a leukemia  virus.  The  ligated  segment  is  then  allowed  to  circularize,  or  is 
inserted  into  a plasmid,  and  is  then  cut  again  at  a known  restriction  site.  PCR  is 
used  to  amplify  the  fragment,  and  then  the  size  and  characteristics  of  the  integration 
site  are  analyzed  by  Southern  blot. 

Dr.  Mclvor  asked  what  morphological  differences  will  be  looked  for  in  the  AML 
blast  colonies.  Dr.  Ihle  explained  that  the  colonies  could  be  analyzed  by  cytospin, 
histochemistry,  and  cytogenetic  marker  studies,  and  that  normal  CFU-C  can  easily  be 
differentiated  from  AML  blast  colonies. 

Dr.  Mclvor  asked  about  the  ability  to  fractionate  normal  and  AML  cells  before 
performing  molecular  analysis.  Dr.  Ihle  said  that  what  is  important  in  this  regard  is 
knowledge  of  one  of  the  transforming  events.  The  EVI-1  gene  is  used  because  it  is 
not  normally  expressed  at  detectable  levels  in  normal  bone  marrow  and  is  present  in 
AML  bone  marrow.  Recently,  investigators  have  identified  myeloid  transforming 
genes  which  aids  in  the  identification  of  leukemia  by  looking  for  alpha-retinoic  acid 
receptor  activation.  This  receptor  is  a definitive  marker  of  leukemia  with  a 15/17 
translocation,  as  well  as  the  KEN  gene  which  has  been  identified  as  residing  at 
another  translocation  break  point  in  5-10%  of  leukemias. 

Dr.  Epstein  asked  how  much  heterogeneity  was  found  in  relapsed  marrow.  Dr.  Ihle 
said  that  in  the  case  of  AML,  the  cytogenetic  markers  are  the  same  in  most  cases. 

Dr.  Mclvor  summarized  by  saying  that  it  appeared  that  there  was  some  finite  risk 
which  is  not  assessable  at  present.  There  is  still  not  enough  detail  provided  on  how 
many  cells  are  involved  and  how  much  virus  is  involved  in  terms  of  assessing  the 
efficiency  of  transduction  of  the  marrow  prior  to  reinfusion.  Further,  the  details  of 
the  PCR  analyses  need  to  be  more  clearly  defined  in  writing  as  to  morphology  and 
negative  results.  A feasibility  study  needs  to  be  undertaken  in  an  animal  model  to 
assure  that  the  virus  can  be  used  to  label  marrow  and  tumor  cells,  and  that  this 
marking  experiment  can  be  evaluated  by  the  techniques  proposed  in  the  protocol. 

Dr.  Ihle  said  that  unless  he  was  told  exactly  what  cell  line  to  use,  one  that  would 
have  properties  similar  enough  to  spontaneous  AMLs,  it  would  be  impossible  to 
perform  such  a study  because  of  the  heterogeneity  that  exists  between  AMLs. 
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Dr.  Mclvor  asked  if  this  would  require  an  absolute  model  of  AML  in  order  to 
perform  these  assessments.  He  suggested  using  the  brown  Norway  rat  as  a 
transplantable  model  of  human  AML.  Dr.  Ihle  said  he  had  not  worked  with  this 
model  previously.  Dr.  Parkman  noted  that  in  this  model,  all  the  cells  were 
constantly  cycling.  Dr.  Ihle  said  that  in  this  case,  the  study  would  bias  the  results 
because  of  the  lack  of  a non-cycling  cell  population.  There  is  no  good  animal  model 
at  this  time. 

Dr.  Epstein  cautioned  that  no  animal  model  was  required  for  the  protocol  which  was 
discussed  earlier  in  the  day.  This  protocol  should  not  be  held  to  a higher  standard 
than  the  previous  protocol.  The  investigators  have  met  the  requirements  of  the 
HGTS,  have  identified  the  questions  involved,  and  have  offered  some  clever  ways  to 
possibly  get  the  answers  to  these  questions.  Dr.  Epstein  moved  for  approval  of  the 
protocol.  Dr.  Mclvor  seconded  the  motion. 

Dr.  Parkman  asked  if  a patient  would  be  excluded  from  the  protocol  if  his/her  cells 
were  untransfectible  or  transfectible  only  at  a low  level  due  to  the  heterogeneity  of 
their  AML.  The  possibility  of  a low  transduction  rate  has  not  been  addressed  in  the 
protocol.  Dr.  Brenner  said  this  possibility  was  not  mentioned  because  it  may  not 
occur.  The  clonigenic  cells  in  methylcellulose  are  assumed  to  be  representative  of 
the  cells  in  vivo.  Therefore,  a low  infectivity  rate  is  not  an  inclusion  or  exclusion 
criterion. 

Dr.  Epstein  asked  if  a group  of  patients  with  a very  low  frequency  of  initial 
transduction  would  ultimately  be  limited  or  denied  access  to  the  trial  in  order  not  to 
skew  the  results. 

Dr.  Kelley  asked  the  investigators  if  there  was  any  real  advantage  to  studying 
children  rather  than  adults.  Dr.  Mirro  responded  that  there  were  subtle  differences 
between  AML  in  adults  and  children.  In  children,  there  is  less  myelodysplasia.  The 
protocol  will  provide  information  that  is  not  totally  unique  to  children;  it  will  provide 
overlap  into  the  adult  population  with  AML.  Further,  children  with  AML  have  a 
long  term  survival  rate  of  about  40%.  Deaths  from  AML  account  for  almost  half 
the  deaths  from  leukemia  in  childhood  despite  the  fact  that  AML  only  accounts  for 
25%  of  all  childhood  leukemias. 

Dr.  Mirro  noted  that  purging  is  a real  risk  to  children,  often  resulting  in  failure  to 
engraft.  If  data  demonstrates  that  purging  is  not  really  necessary,  then  ablative 
preparation  could  be  manipulated  and/or  increased  with  hopes  of  improving  results 
of  BMT. 
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Dr.  Zallen  asked  how  the  success  of  the  transplant  would  be  affected  if  a parent 
withdrew  a child  from  the  protocol  before  infusion  of  the  marked  cells,  so  that  the 
child  had  the  option  to  be  reinfused  with  only  70%  of  the  cells  which  were  removed. 
Dr.  Mirro  said  that  enough  cells  would  be  harvested  to  allow  for  reconstitution  with 
only  2/3  of  the  cells  originally  removed.  If  the  parents  declined  the  protocol,  the 
child  could  still  have  an  autologous  transplant  without  transduction  or  an  allogeneic 
transplant.  There  were  a number  of  safety  measures  built  into  the  protocol  to 
ensure  there  would  be  no  harm  to  the  children  in  terms  of  their  clinical  outcomes. 

Dr.  Parkman  said  that  despite  the  fact  that  the  data  says  there  will  be  60-70%  long- 
term survival,  there  is  nothing  in  the  informed  consent  document  to  tell  the  patient 
that  he/she  will  be  expected  to  take  part  in  long-term  follow-up.  Dr.  Brenner 
replied  that  St.  Jude  has  a post-chemotherapy  clinic  which  follows  all  patients  for 
life. 

Dr.  Epstein  amended  his  motion  to  allow  for  provisional  approval  based  on 
presentation  of  these  facts  to  the  RAC.  Dr.  Erickson  concurred.  Dr.  Zallen  asked  if 
an  assent  document  was  necessary  since  the  protocol  dealt  with  children.  Dr. 
Parkman  explained  that  the  requirement  for  an  assent  document  differs  from  state  to 
state. 

Dr.  Epstein  asked  for  clarification  about  the  current  procedures  at  St.  Jude's  relative 
to  assent  forms.  Dr.  Mirro  said  the  standard  procedure  does  not  include  forms. 
However,  the  Bone  Marrow  Transplant  Program  has  begun  to  use  assent  forms  for 
children  over  seven  years  of  age.  There  is  no  requirement  in  the  State  of  Tennessee 
for  an  assent  form;  but  in  the  case  of  this  protocol,  one  would  be  developed. 

Ms.  Meyers  said  more  information  on  publicity  and  privacy  should  be  included  in  the 
consent  forms.  Dr.  Brenner  said  that  information  is  in  the  summary  statement,  and 
he  would  include  it  in  the  informed  consent  document. 

Dr.  Walters  asked  Dr.  Mclvor  to  clarify  all  the  stipulations  being  placed  on  the 
motion  for  provisional  approval  before  taking  a vote  on  the  motion. 

Dr.  Mclvor  said  that  the  motion  to  provisionally  approve  the  protocol  will  have  the 
following  stipulations: 

1.  That  there  be  more  information  in  the  protocol  and  the  consent  form  as 
to  long-term  follow-up; 
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2.  That  the  investigators  would  develop  an  assent  form  for  children  over  7 
years  of  age; 

3.  That  more  detailed  information  will  be  supplied  as  to  how  the 
transduction  will  be  undertaken  that  includes:  numbers  of  cells,  amount 
of  virus,  conditions  under  which  transduction  will  be  undertaken,  growth 
factors,  etc., 

4.  That  more  details  of  the  molecular  analyses  be  included  in  the  protocol 
with  identification  of  AML  blast  colonies;  and 

5.  That  the  promise  of  confidentiality  and  protection  from  the  press  will  be 
included  in  the  informed  consent  document. 

There  being  no  further  discussion  on  the  motion.  Dr.  Walters  called  for  a vote.  The 
motion  passed  unanimously  by  a vote  of  10  in  favor,  0 opposed,  and  1 abstention. 

IX.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 

REGARDING  HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED:  A PHASE  II 
TRIAL  OF  HIGH-DOSE  CARBOPLATIN  AND  ETOPOSIDE  WITH 
AUTOLOGOUS  MARROW  SUPPORT  FOR  TREATMENT  OF 
RELAPSE/REFRACTORY  NEUROBLASTOMA  WITHOUT  APPARENT  BONE 
MARROW  INVOLVEMENT:  USE  OF  MARKER  GENES  TO  INVESTIGATE  THE 
BIOLOGY  OF  MARROW  RECONSTITUTION  AND  THE  MECHANISM  OF 
RELAPSE 

Dr.  Walters  called  on  Dr.  Erickson  to  begin  the  discussion  on  the  next  protocol.  Dr. 
Erickson  said  that  this  protocol  was  very  similar  to  the  previous  protocol  of  Dr. 
Brenner's,  and  that  the  major  difference  was  that  these  were  patients  with 
neuroblastoma  being  treated  with  BMT.  Since  neuroblastoma  cells  can  persist  in  the 
marrow,  the  main  question  is  much  the  same  as  in  the  previous  protocol--to  what 
extent  are  these  cells  contributing  to  relapse?  The  studies  of  transduction  of  bone 
marrow  cells  and  the  data  provided  were  the  same  as  the  previous  protocol. 

Dr.  Erickson  noted  that  one  reason  for  approving  the  previous  protocol  was  that  it 
was  possible  to  identify  tumor  cells  by  PCR.  Further,  these  cells  can  be  cultured  and 
identified  as  being  different  from  normal  bone  marrow  cells.  This  protocol  has  the 
same  rationale.  Much  of  the  supporting  data  given  in  this  particular  proposal  was 
conducted  on  AML  cells,  and  data  should  be  presented  today  by  the  investigators  to 
substantiate  that  the  same  can  be  proven  using  neuroblastoma  cell  lines. 
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Dr.  Erickson  said  that  the  same  questions  as  to  percentage  of  cells  and  methods  of 
detection  still  remain.  Neuroblastoma  is  probably  more  likely  to  be  clonal,  but  he 
did  not  know  if  clonality  could  be  confirmed. 

Dr.  Erickson  said  that  the  final  difference  between  this  protocol  and  the  earlier 
protocol  is  that  there  are  two  very  different  groups  of  patients  that  will  be  studied. 
One  group  are  in  Stage  D of  their  first  remission  and  will  receive  high  dose 
chemotherapy  and  autologous  bone  marrow  transplant.  The  second  group  of 
patients  are  refractory  to  chemotherapy  and  have  relapse.  The  second  group  is 
expected  to  have  a much  lower  survival  rate  than  the  first  group. 

There  is  concern  over  using  retroviral  marker  genes  in  a group  of  patients  with  a 
very  high  survival  rate.  Further,  many  of  the  other  concerns  that  were  expressed 
about  the  previous  protocol  are  also  concerns  in  this  case. 

Dr.  Mahoney  said  that  once  again  a major  issue  was  transduction  efficiency  in 
neuroblastoma  tumor  lines.  The  data  presented  in  the  protocol  suggests  a 
transduction  efficiency  of  between  10  and  30%.  Could  such  rates  be  obtainable  in 
patients?  The  protocol  paralleled  the  AML  protocol  closely  and  had  the  same 
probability  of  useful  information  being  generated  from  it  without  significant  risk  to 
the  patients.  Neuroblastoma  of  this  type  is  a pediatric  disease;  therefore,  it  is 
appropriate  for  this  protocol  to  begin  in  children. 

Ms.  Meyers  said  that  the  informed  consent  document  stated  "The  intent  of  the 
experiment  is  to  test  two  drugs,"  but  noted  that  it  did  not  seem  to  be  the  intent  of 
the  experiment.  Dr.  Brenner  replied  that  a word  was  missing,  the  statement  should 
read  "The  therapeutic  intent  of  the  experiment..."  Ms.  Meyers  added  that  she  had 
the  same  concern  about  publicity  and  privacy  in  this  protocol  that  she  had  in  the 
previous  protocol.  Dr.  Brenner  said  this  concern  would  be  addressed  in  the 
informed  consent  document. 

Mr.  Capron  said  that  there  was  some  sensitivity  in  the  ethics  community  to  the  use 
of  the  phrase  "therapeutic  research,"  and  he  a^ked  the  investigators  if  this  marker 
study  will  produce  therapeutic  results.  The  phrase  could  be  misleading  to  the 
patient.  Ms.  Meyers  said  it  should  really  state  that  there  are  two  goals  to  the 
research.  Mr.  Capron  agreed  and  said  it  should  read  "It  has  two  goals.  One,  we  will 
give  you  therapy,  and  the  other  we  will  study  this  marker." 

Dr.  Parkman  said  that  the  strength  of  the  previous  proposal  was  that  the 
investigators  had  demonstrated  the  ability  to  insert  their  retrovirus  into  the  cells  of 
interest  in  primary  culture,  and  that  these  cells  were  able  to  be  grown  up  and 
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expanded  them  in  order  to  study  them.  Further,  there  was  the  issue  of  what  might 
happen  in  normal  hematopoietic  progenitor  cells.  This  proposal  did  not  fulfill  these 
same  criteria  in  that  the  only  evidence  presented  was  that  the  investigators  could 
infect  neuroblastoma  cell  lines.  In  many  patients,  so  many  cells  are  non-cycling  that 
it  is  impossible  to  grow  cell  lines  in  vitro.  If  these  patients  relapse,  there  would  be 
no  way  to  grow  cells  to  study  clonality,  which  would  result  in  repeating  the  same 
hematological  studies  described  in  the  previous  protocol.  Therefore,  more 
preclinical  studies  need  to  be  performed  with  the  neuroblastoma  cell  line  to  assure 
that  the  vectors  can  be  introduced  into  the  target  cells  so  that  if  relapse  occurs,  it 
can  be  assessed  in  such  a way  as  to  produce  good  scientific  information. 

Dr.  Brenner  said  that  the  objectives  of  this  study  were  more  limited  than  those  in 
the  previous  protocol.  A reasonable  transduction  frequency  as  measured  by  limiting 
dilution  analysis  or  direct  staining  in  16  different  cell  lines  would  be  obtained.  This 
result  did  not  mean  that  primary  tumor  would  stain  with  the  same  efficiency.  The 
efficiency  of  transduction  is  unknown.  There  is  a reasonable  chance  that  the 
investigator  will  be  able  to  detect  marked  cells  in  the  marrow  of  patients  that 
relapsed.  The  question  is  whether  or  not  this  chance  is  sufficient  to  justify  the 
procedure. 

Dr.  Brenner  said  the  potential  benefits  of  discovering  whether  or  not  purging  will 
improve  survival,  and  what  approaches  to  purging  should  be  taken  outweighed  the 
risks  to  the  patient.  Currently,  75%  of  patients  with  this  disease  relapse  within  three 
years;  and  they  die  rapidly. 

Dr.  Mclvor  asked  if  these  tumors  could  be  grown  in  animals.  Dr.  Brenner  said  that 
such  studies  were  possible,  but  that  the  investigators  had  no  advantage  over  growing 
the  tumors  in  cell  culture  where  most  of  the  tumors  die  out,  and  what  remains  is  a 
cell  line  with  a selected  cell  population. 

Dr.  Kelley  asked  whether  it  would  make  more  sense  to  focus  efforts  on  the  previous 
protocol  in  light  of  the  difficulties  with  this  protocol  and  to  hold  the  current  protocol 
in  abeyance  until  results  of  the  previous  protocol  can  be  assessed.  Dr.  Brenner  said 
that  these  dealt  with  different  diseases;  the  information  gained  from  one  protocol 
will  not  really  reflect  on  what  is  gained  from  the  other  protocol. 

Dr.  Kelley  said  that  information  as  to  differences  in  techniques  may  accrue  via  the 
first  protocol;  this  information  could  be  helpful  in  assuring  a more  positive  result  in 
this  protocol.  Dr.  Brenner  said  that  plan  would  be  reasonable  if  marking  of  normal 
progenitors  were  the  principal  aim.  Since  AML  and  neuroblastoma  have  different 
biological  behaviors,  there  is  a question  of  what  knowledge  would  be  gained. 
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Dr.  Parkman  said  that  investigators  may  not  be  able  to  insert  the  virus  into  the  cells 
and  asked  that  further  experiments  be  conducted  to  show  that  an  unselected  cell 
population  with  a primary  infection  yielded  transduced  cells.  More  preclinical  data 
is  necessary  to  suggest  that  the  experiment  could  produce  positive  results. 

Dr.  Erickson  moved  that  the  HGTS  defer  approval  of  the  protocol,  pending  receipt 
of  additional  preclinical  data.  Mr.  Capron  seconded  the  motion. 

Dr.  Anderson  noted  that  a deferral  would  mean  the  protocol  could  not  start  until 
June.  Dr.  Parkman  said  it  would  take  at  least  that  long  to  develop  the  data 
necessary  to  convince  the  HGTS  that  the  protocol  had  a reasonable  chance  of 
succeeding. 

Dr.  Kelley  asked  if  the  HGTS  would  expect  the  same  kind  of  information  on  this 
protocol  as  was  supplied  in  the  AML  protocol.  Dr.  Parkman  said  that  the 
information  would  be  more  limited  because  of  the  difference  in  the  biology  of  the 
disease.  It  should  be  as  parallel  as  possible,  looking  at  the  infection  of  marrow 
samples  that  contain  neuroblastoma  cells,  and  then  trying  to  grow  out  the  clonigenic 
cells.  Realizing  the  cells  are  not  really  clonigenic,  but  simply  growing  out  the  cells 
that  are  capable  of  growth  in  vitro  and  looking  at  whether  the  cells  contain  the  virus 
or  gene  that  was  introduced. 

Dr.  Anderson  asked  how  easy  it  would  be  to  conduct  these  experiments.  Dr. 

Brenner  said  that  it  would  be  difficult  because  cells  obtained  from  most  patients  do 
not  result  in  the  formation  of  cell  lines.  It  would  take  a large  number  of  patients  to 
get  enough  neuroblastoma  cells  that  would  survive  in  vitro.  Such  an  experiment 
could  take  years.  If  a short-term  transfection  was  suitable,  then  that  would  be  a 
different  question.  He  said  he  was  unclear  as  to  how  much  knowledge  would  be 
gained  from  knowing  that  cycling  cells  can  be  transduced.  The  reason  for  using  a 
dual  protocol  was  to  assure  that  the  risks  were  kept  to  a minimum. 

Dr.  Parkman  said  that  the  HGTS  is  more  concerned  with  the  ability  to  answer  the 
scientific  questions  being  asked  than  with  the  issue  of  risk.  Dr.  Brenner  asked 
whether  primary  infection  was  sufficient  or  whether  it  had  to  be  a long-term  in  vitro 
line.  Dr.  Parkman  responded  that  it  was  up  to  the  investigator  to  determine  when  to 
return  to  the  HGTS  with  the  data;  but  at  this  point,  there  were  no  data  on  primary 
neuroblastoma  cells. 

Dr.  Mclvor  suggested  that  since  the  neuroblastoma  cells  can  be  sorted  and  the 
investigator  has  a beta-galactosidase  vector  available,  he  could  infect  the  marrow  and 
then  sort  for  neuroblastoma  and  stain  for  beta-galactosidase.  Dr.  Mclvor  said  this 
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Study  may  not  take  much  time,  and  it  would  go  a long  way  toward  assuring  the 
HGTS  that  the  protocol  was  scientifically  feasible. 

Mr.  Capron  asked  whether  the  concern  was  over  a recombinant  risk  or  a viral  risk  to 
the  patient.  Dr.  Parkman  said  that  the  risk  is  one  of  insertional  mutagenesis  in  the 
hematopoietic  cells  if  the  patient  is  cured  of  his/her  primary  disease.  Dr.  Brenner 
noted  that  the  patients  in  second  remission  has  a very  limited  life  expectancy.  Dr. 
Parkman  countered  that  those  in  first  remission  did  have  a significant  life 
expectancy,  and  that  insertional  mutagenesis  was  a concern  in  those  patients. 

Ms.  Meyers  said  that  the  issue  is  not  the  patient's  risk  in  participating  in  the 
protocol,  but  whether  or  not  all  the  basic  research  has  been  conducted  to  assess  both 
the  risk  and  the  scientific  knowledge  to  be  gained.  For  years,  the  emphasis  in  this 
field  had  been  on  going  slow  to  assure  that  all  the  basic  science  is  conducted  before 
treating  human  subjects.  Humans  should  not  be  experimented  on  even  if  they  have 
a poor  prognosis  for  survival. 

Dr.  Mclvor  said  it  is  important  to  note  that  the  HGTS  approved  the  first  gene 
transfer  experiment  into  bone  marrow  earlier  in  the  day,  and  the  risk-benefit 
requirements  are  pretty  stringent  at  this  point  in  time.  It  is  imperative  to  see  some 
indication  that  it  is  possible  for  a protocol  to  yield  expected  results.  In  the  future, 
gene  transfer  experiments  may  be  found  to  be  risk-free.  Right  now  the  risk 
assessment  is  only  an  estimate. 

Dr.  Parkman  said  that  there  was  a hierarchy  in  looking  at  this  type  of  situation. 

First,  the  investigators  must  have  the  demonstrated  competence  in  performing  the 
experiment.  Secondly,  the  experimental  design  must  indicate  technical  competence 
and  lead  to  a legitimate  scientific  answer.  Only  after  these  two  questions  are 
answered  can  one  begin  to  consider  risk-benefit  issues. 

Dr.  R.  Murray  said  that  he  had  concerns  over  the  principles  governing  research  with 
human  subjects.  If  an  experiment  had  essentially  no  evidence  of  outcome,  human 
dignity  implies  that  it  should  not  be  performed. 

There  being  no  further  discussion.  Dr.  Walters  restated  the  motion  "to  defer  this 
protocol  to  a future  meeting  of  the  HGTS  and  asked  the  investigators  to  perform 
additional  transduction  experiments  in  vitro."  Dr.  Walters  called  for  a vote  on  the 
motion.  The  motion  passed  unanimously  by  a vote  of  10  in  favor,  0 opposed,  and  no 
abstentions. 

FUTURE  MEETING  DATES 

Dr.  Walters  reminded  the  HGTS  that  the  next  meeting  would  be  on  April  5,  1991, 
and  a list  of  meeting  dates  through  July  31,  1992,  is  included  in  their  materials. 
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XI.  ADJOURNMENT 


There  being  no  further  business,  Dr.  Walters  then  adjourned  the  meeting  of  the 
subcommittee  at  4:30  p.m,,  on  November  30,  1990. 


kelson  A.  Wivel,  M.D. 
Executive  Secretary 


I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and  Attachments 
are  accurate  and  complete. 


committee 

Recombinant  DNA  Advisory  Committee 
National  Institutes  of  Health 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

PLANNING  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 


December  6,  1990 


The  Planning  Subcommittee  (a  subcommittee  of  the  Recombinant  DNA  Advisory 
Committee)  was  convened  at  9:00  a.m.  on  December  6,  1990,  at  the  National  Institutes 
of  Health,  Building  3 1C,  Conference  Room  9,  9000  Rockville  Pike,  Bethesda,  Maryland 
20892.  Dr.  Robert  Murray  (Chair)  presided.  In  accordance  with  Public  Law  92-463,  the 
meeting  was  open  to  the  public.  The  following  were  present  for  all  or  part  of  the 
meeting  (a  subcommittee  roster  is  attached): 

Subcommittee  members: 

Brian  F.  Mannix,  Buckland  Mill  Associates 

Barbara  E.  Murray,  University  of  Texas  Health  Science  Center 

Robert  F.  Murray,  Howard  University 

Ad  hoc  consultant: 

Gerard  J.  McGarrity,  Coriell  Institute  for  Medical  Research 
Executive  Secretary: 

Nelson  A Wivel,  National  Institutes  of  Health 

National  Institutes  of  Health  staff: 

Bobbi  Beimett,  OD 
Christine  Ireland,  OD 
Becky  Lawson,  OD 
Erwin  Peters,  OD 


^The  Planning  Subcommittee  is  advisory  to  the  Recombinant 
DNA  Advisory  Committee,  and  its  recommendations  should  not  be 
considered  as  final  or  accepted.  The  Office  of  Recombinant  DNA 
Activities  should  be  consulted  for  NIH  policy  on  specific  issues. 
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Others: 

Michael  Baxter,  University  of  Pittsburgh  Medical  Center 
Suzanne  Huttner,  University  of  California 
Margaret  McLaughlin,  Office  of  Technology  Assessment 
Henry  Miller,  Food  and  Drug  Administration 
Marshall  Phillips,  Department  of  Agriculture 
Brenda  Sanford,  Blue  Sheet 

Allan  Shipp,  Association  of  American  Medical  Colleges 
Elaine  Simonds,  Johns  Hopkins  University 
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Amend  Section  I-C-2  and  Delete  Section  III-A-2  of  the  "NIH  Guidelines”  regarding 
Deliberate  Release. 

On  December  6,  1990,  the  Planning  Subcommittee  met  and  made  a series  of 
recommendations  for  the  Recombinant  DNA  Advisory  Committee.  Among  these 
recommendations  was  the  proposal  to  modify  the  NIH  Guidelines  to  eliminate  the 
Recombinant  DNA  Advisory  Committee  review  of  experiments  involving  deliberate 
environmental  release  of  any  organism  containing  recombinant  DNA  except  certain 
plants  as  described  in  Appendix  L. 

Section  I-C-2  currently  reads: 

"I-C-2.  If  they  involve  deliberate  release  into  the  environment  or  testing  in  humans  of 
materials  containing  recombinant  DNA  developed  with  NIH  funds,  and  if  the  institution 
that  developed  those  materials  sponsors  or  participates  in  those  projects.  Participation 
includes  research  collaboration  or  contractual  agreements,  but  not  mere  provision  of 
research  materials." 

Proposed  amendment  of  this  section  reads: 

"I-C-2.  If  they  involve  testing  in  humans  of  materials  containing  recombinant  DNA 
developed  with  NIH  funds,  and  if  the  institution  that  developed  those  materials  sponsors 
or  participates  in  those  projects.  Participation  includes  research  collaboration  or 
contractu^  agreements,  but  not  mere  provision  of  research  materials." 

Section  III-A-2  currently  reads: 

"III-A-2.  Deliberate  release  into  the  environment  of  any  organism  containing 
recombinant  DNA  except  those  listed  below.  The  term  deliberate  release'  is  defined  as 
a planned  introduction  of  recombinant  DNA-containing  microorganisms,  plants,  or 
animals  into  the  environment. 

"III-A-2-a.  Introductions  conducted  under  conditions  considered  to  be  accepted  scientific 
practices  in  which  there  is  adequate  evidence  of  biological  and/or  physical  control  of  the 
recombinant  DNA-containing  organisms.  The  nature  of  such  evidence  is  described  in 
Appendix  L. 

"III-A-2-b.  Deletion  derivatives  and  single  base  changes  not  otherwise  covered  by  the 
Guidelines. 

"III-A-2-C.  For  extrachromosomal  elements  and  microorganisms  (including  viruses), 
rearrangements  and  amplifications  within  a single  genome.  Rearrangements  involving 
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the  introduction  of  DNA  from  different  strains  of  the  same  species  would  not  be  covered 
by  this  exemption." 

It  is  proposed  to  delete  this  Section  III-A-2  in  its  entirety. 

The  Planning  Subcommittee  forwarded  its  recommendations  to  the  Recombinant  DNA 
Advisory  Committee  for  consideration  during  its  meeting  on  February  4,  1991. 


5on  A.  Wivel,  M.D. 
Executive  Secretary 


I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and  Attachments 
are  accurate  and  complete. 


Planning  Subcommittee 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

REVISION  OF  NIH  GUIDELINES  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 


December  7,  1990 


The  Revision  of  the  NIH  Guidelines  Subcommittee  (a  subcommittee  of  the  Recombinant 
DNA  Advisory  Committee)  was  convened  at  9:00  a.m.  on  December  7,  1990,  at  the 
National  Institutes  of  Health,  Building  3 1C,  Conference  Room  9,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892.  Dr.  Monica  Riley  (Chair),  presided.  In  accordance  with 
Public  Law  92-463,  the  meeting  was  open  to  the  public.  The  following  were  present  for 
all  or  part  of  the  meeting  (a  subcommittee  roster  is  attached): 

Subcommittee  members: 

Susan  S.  Hirano,  University  of  Wisconsin 

Donald  J.  Krogstad,  Washington  University  School  of  Medicine 

Monica  Riley,  Marine  Biological  Laboratory 

Moselio  Schaechter,  Tufts  University  School  of  Medicine 

Ad  hoc  consultant: 

Gerard  J.  McGarrity,  Coriell  Institute  for  Medical  Research 
Executive  Secretary: 

Nelson  A.  Wivel,  National  Institutes  of  Health 

National  Institutes  of  Health  staff: 

Bobbi  Bennett,  OD 
Christine  Ireland,  OD 
Becky  Lawson,  OD 
Erwin  Peters,  OD 


^The  Revision  of  the  NIH  Guidelines  Subcommittee  is  advisory 
to  the  Recombinant  DNA  Advisory  Committee,  and  its 
recommendations  should  not  be  considered  as  final  or  accepted. 

The  Office  of  Recombinant  DNA  Activities  should  be  consulted  for 
NIH  policy  on  specific  issues. 
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Others: 

Elizabeth  Anderson,  Environmental  Protection  Agency 
Thomas  L.  Copmann,  Pharmaceutical  Manufacturers  Association 
Diane  O.  Fleming,  Merck  & Company,  Inc. 

Mark  Foglesong,  Eli  Lilly  and  Company 

Joseph  R.  Fordham,  NOVA  Nordisk  Bioindustrials,  Inc. 

Robert  Goldberg,  Merck  Sharp  & Dohme  Research  Laboratory 
Alan  Goldhammer,  Industrial  Biotechnology  Association 
William  McMullen,  NOVA  Nordisk  Biochem,  Inc. 

Henry  Miller,  Food  and  Drug  Administration 

Cheryl  Sutterfield,  Pharmaceutical  Manufacturers  Association 

Cary  Ruscus,  Blue  Sheet 

Joseph  Van  Houten,  Pharmaceutical  Research  Institute 
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Dr.  Monica  Riley,  Chair,  called  the  Revision  of  the  Guidelines  Subcommittee  meeting 
to  order.  Dr.  Riley  stated  that  the  subcommittee  meeting  will  be  devoted  to  the 
discussion  of  the  Revision  of  Appendix  K of  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (51  FR  16958)  regarding  establishment  of  Guidelines  for 
Level  of  Containment  Appropriate  to  Good  Industrial  Large  Scale  Practices  (GILSP). 

In  a letter  dated  June  28,  1990,  the  Industrial  Biotechnology  Association  (IBA)  and  the 
Pharmaceutical  Manufacturers  Association  (PMA)  requested  that  the  Recombinant  DNA 
Advisory  Committee  (RAC)  revise  Appendix  K of  the  NIH  Guidelines  to  reflect  a 
formalization  of  suitable  containment  practices  and  facilities  for  the  conduct  of  large- 
scale  experiments  involving  recombinant  DNA-derived  industrial  microorganisms.  In 
attachments  to  this  request,  there  are  proposed  definitions  and  requirements  pertaining 
to  the  requested  changes.  During  the  RAC  meeting  on  October  16,  1990,  the 
recommendations  made  by  the  Revision  of  the  NIH  Guidelines  Subcommittee  were 
considered.  Following  a discussion,  it  was  decided  that  further  modifications  of  Appendix 
K were  necessary.  Accordingly,  the  matter  was  referred  back  to  the  subcommittee. 

The  Revision  of  the  NIH  Guidelines  Subcommittee  met  on  December  7,  1990,  with  the 
following  recommendations  to  the  RAC  for  its  meeting  on  February  4,  1991. 

Proposed  revision  of  Appendix  K reads  as  follows: 

"Appendix  K-Physical  Containment  for  Large-Scale  Uses  of  Organisms  Containing 
Recombinant  DNA  Molecules. 

"This  part  of  the  Guidelines  specifies  physical  containment  guidelines  for  large- 
scale  (greater  than  10  liters  of  culture)  research  or  production  involving  viable 
organisms  containing  recombinant  DNA  molecules.  It  shall  apply  to  large-scale 
research  or  production  activities  as  specified  in  Section  III-B-5  of  the  Guidelines. 
It  is  important  to  note  that  this  appendk  addresses  only  the  biological  hazard 
associated  with  organisms  containing  recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation  of  such  organisms  (e.g.,  toxic  properties 
of  products;  physical,  mechanical  and  chemical  aspects  of  downstream  processing) 
are  not  addressed  and  must  be  considered  separately,  albeit  in  conjunction  with 
this  appendix." 

"All  provisions  of  the  Guidelines  shall  apply  to  large-scale  research  or  production 
with  the  following  modifications: 

"•  Appendix  K shall  replace  portions  of  Appendix  G when  quantities  in  excess 
of  10  liters  of  culture  are  involved  in  research  or  production.  Appendix  K- 
II  applies  to  GLSP;  Appendices  G-I  and  G-II,  as  indicated  in 
accompanying  table,  apply  to  Biosafety  Levels  (BL)  BLl-LS,  BL2-LS,  and 
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BL3-LS." 


[Remainder  of  Introduction  remains  unchanged.] 

"Appendix  K-I  - Selection  of  Physical  Containment  Levels. 

"The  selection  of  the  physical  containment  level  required  for  recombinant  DNA 
research  or  production  involving  more  than  10  liters  of  culture  is  based  on  the 
containment  guidelines  established  in  Part  III  of  the  Guidelines.  For  purposes  of 
large-scale  research  or  production,  four  physical  containment  levels  are 
established.  The  four  levels  set  contaiiunent  conditions  at  those  appropriate  for 
the  degree  of  hazard  to  health  or  the  environment  posed  by  the  organism,  judged 
by  experience  with  similar  organisms  unmodified  by  recombinant  DNA  techniques 
and  consistent  with  good  large  scale  practices.  These  are  referred  to  as  GLSP, 
BLl-LS,  BL2-LS,  and  BL3-LS.  The  GLSP  (Good  Large-Scale  Practice)  level  of 
physical  containment  is  recommended  for  large-scale  research  or  production 
involving  viable,  non-pathogenic,  and  non-toxigenic  recombinant  strains  derived 
from  host  organisms  that  have  an  extended  history  of  safe  large  scale  use. 
Likewise,  the  GLSP  level  of  physical  containment  is  recommended  for  organisms 
such  as  those  included  in  Appendix  C that  have  built-in  environmental  limitations 
that  permit  optimum  growth  in  the  large  scale  setting  but  limited  survival  without 
adverse  consequences  in  the  environment.  For  those  organisms  that  do  not  qualify 
for  GLSP,  the  BLl-LS  (Biosafety  Level  1-Large-Scale)  level  of  physical 
containment  is  recommended  for  large-scale  research  or  production  of  viable 
organisms  containing  recombinant  DNA  molecules  that  require  BLl  containment 
at  the  laboratory  scale.  The  BL2-LS  (Biosafety  Level  2-Large  Scale)  level  of 
physical  containment  is  required  for  large-scale  research  or  production  of  viable 
organisms  containing  recombinant  DNA  molecules  that  require  BI^  containment 
at  the  laboratory  scale.  The  BL3-LS  (Biosafety  Level  3-Large  Scale)  level  of 
physical  containment  is  required  for  large-scale  research  or  production  of  viable 
organisms  containing  recombinant  DNA  molecules  that  require  BL3  containment 
at  the  laboratory  scale.  No  provisions  are  made  for  large-scale  research  or 
production  of  viable  organisms  containing  recombinant  DNA  molecules  that 
require  BL4  containment  at  the  laboratory  scale.  If  necessary,  these  requirements 
will  be  established  by  NIH  on  an  individual  basis. 

"Appendix  K-II-GLSP  Level. 

"Appendix  K-II-A  Institutional  codes  of  practice  shall  be  formulated  and 
implemented  to  assure  adequate  control  of  health  and  safety  matters. 

"Appendix  K-II-B.  Written  instructions  and  training  of  personnel  shall  be 
provided  to  assure  that  cultures  of  viable  organisms  containing  recombinant  DNA 
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molecules  are  handled  prudently  and  that  the  workplace  is  kept  clean  and  orderly. 

"Appendix  K-II-C.  In  the  interest  of  good  personal  hygiene,  facilities  (e.g., 
handwashing  sink,  shower,  changing  room)  and  protective  clothing  (e.g.,  uniforms, 
laboratory  coats)  shall  be  provided  that  are  appropriate  for  the  risk  of  exposure 
to  viable  organisms  containing  recombinant  DNA  molecules.  In  addition,  eating, 
drinking,  smoking,  applying  cosmetics  and  mouth  pipetting  shall  be  prohibited  in 
the  work  area. 

"Appendix  K-II-D.  Cultures  of  viable  organisms  containing  recombinant  DNA 
molecules  shall  be  handled  in  facilities  intended  to  safeguard  health  during  work 
with  microorganisms  that  do  not  require  containment. 

"Appendix  K-II-E.  Discharges  containing  viable  recombinant  organisms  shall  be 
handled  in  accordance  with  applicable  governmental  environmental  regulations. 

"Appendix  K-II-F.  Addition  of  materials  to  a system,  sample  collection,  transfer 
of  culture  fluids  within/between  systems,  and  processing  of  culture  fluids  shall  be 
conducted  in  a manner  that  maintains  employee  exposure  to  viable  organisms 
containing  recombinant  DNA  molecules  at  a level  that  does  not  adversely  affect 
the  health  and  safety  of  employees. 

"Appendix  K-II-G.  The  facility's  emergency  response  plan  shall  include  provisions 
for  handling  spills. 

"Appendix  K-III-A  Spills  and  accidents  which  result  in  overt  exposures  to 
organisms  containing  recombinant  DNA  molecules  are  immediately  reported  to 
the  laboratory  director.  Medical  evaluation,  surveillance,  and  treatment  are 
provided  as  appropriate  and  written  records  are  maintained. 

"Appendix  K-IV-L.  Closed  systems  and  other  primary  containment  equipment 
used  in  handling  cultures  of  viable  organisms  containing  recombinant  DNA 
molecules  shall  be  located  within  a controlled  access  area. 

"Appendix  K-IV-M-8.  The  controlled  area  shall  have  a ventilation  system  that  is 
capable  of  controlling  air  movement.  The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to  areas  of  higher  contamination  potential.  If 
the  ventilation  system  provides  positive  pressure  supply  air,  the  system  shall 
operate  in  a manner  that  prevents  the  reversal  of  the  direction  of  air  movement 
or  shall  be  equipped  with  an  alarm  that  would  be  actuated  in  the  event  that 
reversal  in  the  direction  of  air  movement  were  to  occur.  The  exhaust  air  from  the 
controlled  area  shall  not  be  recirculated  to  other  areas  of  the  facility.  The  exhaust 
air  from  the  controlled  area  may  not  be  discharged  to  the  outdoors  without  being 
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HEPA  filtered,  subjected  to  thermal  oxidation,  or  otherwise  treated  to  prevent  the 
release  of  viable  organisms." 

[Remainder  of  Appendix  K remains  unchanged  with  the  exception  of  the  following: 
renumbered  Appendix  K-II-A  becomes  K-III-B;  K-II-B  becomes  K-III-C;  K-II-C  becomes 
K-III-D;  K-II-D  becomes  K-III-E;  K-II-E  becomes  K-III-F;  K-II-F  becomes  K-III-G; 
renumber  Appendix  K-III  to  Appendix  K-IV;  renumber  Appendix  K-IV  to  Appendix  K- 
V.] 
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"Appendix  K — Comparison  of  GLSP  and  BL-LS  Practices^. 


CRITERION^ 

GLSP 

BLl-LS 

BL2-LS 

BL3-LS 

1. 

Formulates  and  implement  institutional  codes  of  practice  for  safety  of 
personnel  and  adequate  control  of  hygiene  and  safety  measures. 

K-n-A 

G-I 

2. 

Provide  adequate  written  instructions  and  training  of  personnel  to  keep 
workplace  clean  and  tidy  and  to  keep  exposure  to  biological,  chemical  or 
physical  agents  at  a level  that  does  not  adversely  affect  health  and  safety 
of  employees. 

K-n-B 

G-n  11 

3. 

Provide  changing  and  handwashing  facilities  as  well  as  protective 
clothing,  appropriate  to  the  risk,  to  be  worn  during  work. 

K-n-c 

G-n-A-l-h 

G-n-B-2-f 

G-II-C-2-i 

4. 

Prohibit  eating,  drinking,  smoking,  mouth  pipetting,  and  applying 
cosmetics  in  the  workplace. 

K-n-c 

G-n-A-l-d 

G-II-A-l-e 

G-n-B-l-d 

G-II-B-l-e 

G-II-C-l-c 

G-II-C-l-d 

5. 

Internal  accident  reporting. 

K-II-D 

K-III-A 

G-II-B-2-k 

and 

G-II-B-2-1 

G-II-C-2-q 

and 

G-II-C-2-r 

6. 

Medical  surveillance.  * 

NR 

NR 

7. 

Viable  organisms  should  be  handled  in  a system  that  physically  separates 
the  process  from  the  external  environment  (closed  system  or  other 
primary  containment). 

NR 

K-III-B 

K-IV-A 

K-V-A 

8. 

Culture  fluids  not  removed  from  a system  until  organisms  inactivated. 

NR 

K-III-C 

K-IV-B 

K-V-B 

9. 

Inactivation  of  waste  solutions  and  materials  with  respect  to  their 
biohazard  potential. 

K-II-E 

K-III-C 

K-IV-B 

K-V-B 

10. 

Control  of  aerosols  by  engineering  or  procedural  controls  to  prevent  or 
minimize  release  of  organisms  during  sampling  from  a system,  addition 
of  materials  to  a system,  transfer  of  cultivated  cells,  and  removal  of 
material,  products,  and  effluents  from  a system. 

Minimize 

Procedure 

K-II-F 

Minimize 

Engineer 

K-III-D 

Prevent 

Engineer 

K-IV-C 

Prevent 

Engineer 

K-V-C 

11. 

Treatment  of  exhaust  gasses  from  a closed  system  to  minimize  or 
prevent  release  of  viable  organisms. 

NR 

Minimize 

K-III-E 

Prevent 

K-IV-D 

Prevent 

K-V-D 

12. 

Gosed  system  that  has  contained  viable  organisms  not  to  be  opened 
until  sterilized  by  a validated  procedure. 

NR 

K-III-F 

K-IV-E 

K-V-E 

13. 

Gosed  system  to  be  maintained  at  as  a low  pressure  as  possible  to 
maintain  integrity  of  containment  features. 

NR 

NR 

NR 

K-V-F 

14. 

Rotating  seals  and  other  penetrations  into  closed  system  designed  to 
prevent  or  minimize  leakage. 

NR 

NR 

Prevent 

K-IV-F 

Prevent 

K-V-G 

15. 

Gosed  system  shall  incorporate  monitoring  or  sensing  devices  to 
monitor  the  integrity  of  containment. 

NR 

NR 

K-IV-G 

K-V-H 

16. 

Validated  integrity  testing  of  closed  containment  system. 

NR 

NR 

K-rv-H 

K-V-I 

17. 

Gosed  system  to  be  permanently  identified  for  record  keeping  purposes. 

NR 

NR 

K-rv-i 

K-V-J 

18. 

Universal  biohazard  sign  to  be  posted  on  each  closed  system. 

NR 

NR 

K-IV-J 

K-V-K 

19. 

Emergency  plans  required  for  handling  large  losses  of  cultures. 

K-II-G 

K-III-G 

K-IV-K 

K-V-L 

NR  = not  required 
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"Appendix  K - Comparison  of  GLSP  and  BI^LS  Practices^  (continued). 


CRITERION^ 

GLSP 

BLl-LS 

BL2-LS 

BL3-LS 

20. 

Qosed  system  to  be  located  in  a controlled  access  area. 

NR 

NR 

K-IV-L 

K-V-M 

21. 

Double  doored  entry  into  controlled  access  area. 

NR 

NR 

NR 

K-V-M-1 

22. 

Surfaces  of  walls,  ceiling,  and  floors  of  controlled  access  area  amenable 
to  cleaning  and  decontamination. 

NR 

NR 

NR 

K-V-M-2 

23. 

Penetrations  into  controlled  area  sealed  to  permit  decontamination. 

NR 

NR 

NR 

K-V-M-3 

24. 

All  utilities  and  process  piping  and  wiring  into  controlled  area  protected 
against  contamination. 

NR 

NR 

NR 

K-V-M-4 

25. 

Handwashing  facilities  within  controlled  access  area  in  major  woric  areas 
and  near  each  primary  exit. 

NR 

NR 

NR 

K-V-M-5 

26. 

A shower  facility  to  be  provided  in  controlled  access  area. 

NR 

NR 

NR 

K-V-M-6 

27. 

Controlled  area  designed  to  preclude  release  of  culture  fluid  in  the  event 
of  closed  system  failure. 

NR 

NR 

NR 

K-V-M-7 

28. 

Controlled  access  area  to  have  appropriate  ventilation  system. 

NR 

NR 

NR 

K-V-M-8 

29. 

Personnel  entry  into  controlled  access  area  through  specified  entry. 

NR 

NR 

NR 

K-V-N-1 

30. 

Personnel  change  clothing  upon  entry  to  and  exit  from  controlled  access 
area. 

NR 

NR 

NR 

K-V-N-2 

31. 

Restricted  entry  of  safety  trained  personnel  into  controlled  access  area. 

NR 

NR 

NR 

K-V-N-3 

32. 

No  person  under  18  permitted  in  controlled  access  area. 

NR 

NR 

NR 

K-V-N-4 

33. 

Universal  biohazard  sign  posted  on  entry  and  internal  doors  of 
controlled  access  area  when  work  and  decontamination  in  progress. 

NR 

NR 

NR 

K-V-N-5 

34. 

Controlled  access  area  to  be  kept  clean  and  neat. 

NR 

NR 

NR 

K-V-N-6 

35. 

Eating,  drinking,  smoking,  and  storage  of  food  prohibited  in  controlled 
access  area. 

NR 

NR 

NR 

K-V-N-7 

36. 

No  plants  or  animals  in  controlled  access  area. 

NR 

NR 

NR 

K-V-N-8 

37. 

Insect  control  program  for  controlled  access  area. 

NR 

NR 

NR 

K-V-N-9 

38. 

Access  doors  to  controlled  access  area  to  be  closed  when  worir  in 
progress. 

NR 

NR 

NR 

K-V-N-10 

39. 

Persons  to  wash  hands  when  leaving  controlled  access  area. 

NR 

NR 

NR 

K-V-N-11 

40. 

Persons  working  in  controlled  access  area  to  be  trained  in  emergency 
procedures. 

NR 

NR 

NR 

K-V-N-12 

41. 

Equipment  and  materials  for  management  of  accidents  to  be  kept  in 
controlled  access  area. 

NR 

NR 

NR 

K-V-N-13 

42. 

Controlled  access  area  to  be  decontaminated  by  established  procedures 
after  accidental  release  of  organisms. 

NR 

NR 

NR 

K-V-N-14 

NR  = not  required 
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"Appendix  K — Footnotes. 

"1.  This  table  is  derived  from  the  text  in  Appendices  G and  K and  is  not  to  be  used  in  lieu 
of  Appendices  G and  K. 

"2.  The  criteria  in  this  grid  address  only  the  biological  hazard  associated  with  organisms 
containing  recombinant  DNA  Other  hazards  accompanying  the  large  scale  cultivation 
of  such  organisms  (e.g.,  toxic  properties  of  products;  physical,  mechanical  and  chemical 
aspects  of  downstream  processing)  are  not  addressed  and  must  be  considered 
separately,  albeit  in  conjunction  with  this  grid. 

"Appendix  K - Definitions  to  Accompany  Containment  Grid  and  Proposed 
Modification  of  Appendix  K. 

"Accidental  release--The  unintentional  discharge  of  a microbiological  agent  (i.e., 
microorganism  or  virus)  or  eukaryotic  cell  due  to  a failure  in  the  containment  system. 

"Biological  barrier- An  impediment  (naturally  occurring  or  introduced)  to  the  infectivity 
and/or  survival  of  a microbiological  agent  or  eukaryotic  cell  once  it  has  been  released 
into  the  environment. 

"Closed  system-A  system,  which  by  its  design  and  proper  operation,  prevents  release 
of  a microbiological  agent  or  eukaryotic  cell  contained  therein. 

"Containment-The  confinement  of  a microbiological  agent  or  eukaryotic  cell  that  is 
being  cultured,  stored,  manipulated,  transported  or  destroyed  in  order  to  prevent  or 
limit  its  contact  with  people  and/or  the  environment.  Methods  used  to  achieve  this 
include:  physical  and  biological  barriers  and  inactivation  using  physical  or  chemical 
means. 

”de  minimis  release-A  release  of  viable  microbiological  agents  or  eukaryotic  cells  that 
does  not  result  in  the  establishment  of  disease  in  healthy  people,  plants  or  animals  or 
in  uncontrolled  proliferation  of  any  microbiological  agents  or  eukaryotic  cells  . 

"Disinfection-A  process  by  which  viable  microbiological  agents  or  eukaryotic  cells  are 
reduced  to  a level  unlikely  to  produce  disease  in  healthy  people,  plants  or  animals. 

"Good  Large  Scale  Practice  (GLSP)  Organism-For  an  organism  to  qualify  for  GLSP 
consideration,  it  must  meet  the  following  criteria  : [Reference:  Organization  for 
Economic  Cooperation  and  Development,  Recombinant  DNA  Safety  Considerations y 
1987,  p.  34-35. 

"a.  The  host  organism  should  be  non-pathogenic,  should  not  contain  adventitious 
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agents  and  should  have  an  extended  history  of  safe  industrial  use  or  have  built- 
in  environmental  limitations  that  permit  optimum  growth  in  the  industrial 
setting  but  limited  survival  without  adverse  consequences  in  the  environment. 

"b.  The  recombinant  DNA-engineered  organism  should  be  non-pathogenic,  should 
be  as  safe  in  the  industrial  setting  as  the  host  organism,  and  without  adverse 
consequences  in  the  environment. 

"c.  The  vector/insert  should  be  well  characterized  and  free  from  known  harmful 
sequences;  should  be  limited  in  size  as  much  as  possible  to  the  DNA  required 
to  perform  the  intended  function;  should  not  increase  the  stability  of  the 
construct  in  the  environment  unless  that  is  a requirement  of  the  intended 
function;  should  be  poorly  mobilizable;  and  should  not  transfer  any  resistance 
markers  to  microorganisms  not  known  to  acquire  them  naturally  if  such 
acquisition  could  compromise  the  use  of  a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or  agriculture. 

"Inactivation-- Any  process  that  destroys  the  ability  of  a specific  microbiological  agent 
or  eukaryotic  cell  to  self-replicate. 

"Incidental  release-The  discharge  of  a microbiological  agent  or  eukaryotic  cell  from 
a containment  system  that  is  expected  when  the  system  is  appropriately  designed  and 
properly  operated  and  maintained. 

"Minimization-The  design  and  operation  of  containment  systems  in  order  that  any 
incidental  release  is  a de  minimis  release. 

"Pathogen--Any  microbiological  agent  or  eukaryotic  cell  containing  sufficient  genetic 
information,  which  upon  expression  of  such  information  is  capable  of  producing  disease 
in  healthy  people,  plants  or  animals. 

"Physical  barrier--Equipment,  facilities  and  devices  (e.g.,  fermentors,  factories,  filters, 
thermal  oxidizers)  designed  to  achieve  containment. 


Recombinant  DNA  Research,  Volume  14 


[431] 


Revision  of  the  Guidelines  Subcommittee  - 12/07/90 


"Release-The  discharge  of  a microbiological  agent  or  eukaryotic  cell  from  a 
containment  system.  Discharges  can  be  incidental  or  accidental.  Incidental 
releases  are  de  minimis  in  nature;  accidental  releases  may  be  de  minimis  in 
nature." 


(Nelson  A.  Wivel,  M.D. 
Executive  Secretary 


I hereby  certify  that,  to  the  best  of  my 
knowledge,  the  foregoing  minutes  are  accurate 
and  complete. 

Monica  Riley,  Ph.D.  ' 

Chair 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Committee 
on  February  4, 1991.  The  meeting  will  be 
held  at  the  National  Institutes  of  Health 
(NIH),  Building  3lC,  Conference  Room  6, 
9000  Rockville  Pike,  Bethesda,  Maryland 
20892,  starting  at  approximately  9 a.m. 
to  adjournment  at  approximately  5 p.m. 
The  meeting  will  be  open  to  the  public  to 
discuss  the  following  proposed  actions 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(51  ¥R  16958); 

Proposed  Major  Actions  to  the  NIH 
Guidelines; 

Two  additions  to  appendix  D of  the 
NIH  Guidelines  Regarding  Human  Gene 
Transfer  Protocol; 

Revision  of  appendix  K of  the  NIH 
Guidelines  Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  ftactices  (GILSP); 

Amendment  to  appendix  B-I-B-1  of 
the  NIH  Guidelines  regarding 
Salmonella  Typhimurium  LT2. 

Report  from  the  Planning 
Subcommittee  in  Charge  oif  Reviewing 
Comments  Received  During  the  Regional 
Hearings  Conducted  by  the 
Recombinant  DNA  Advisory  Conunittee 
Concerning  Future  Role  of  this  . 
Committee; 

Other  Matters  To  Be  Considered  by 
the  Committee. 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 
National  Institutes  of  Health,  Building 
31,  Room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  496-9839,  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date* 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
•number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 


Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to  , 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Dated:  December  19, 1990. 

Betty  J.  Beveridge, 

Conunittee  Management  Officer.  NIH. 

[FR  Doc.  90-30245  Filed  12-26-90;  8:45  am] 
BILUNG  CODE  4140-01-M 


Recombinant  DNA  Research: 

Proposed  Actions  Under  the.  . . 

Guideiines  ^ ^ . 

agency:  National  Institutes  of  Health, 
PHS,  HHS. 

action:  Notice  of  Proposed  Actions 
Under  the  N/H  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(51  FR  16958). 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
National  Institutes  of  Health  (NIH) 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
These  proposals  will  be  considered  by 
the  Recombinant  DNA  Advisory  ' 

Committee  (RAC)  at  its  meeting  on 
February  4, 1991.  After  consideration  of 
these  proposals  and  comments  by  the 
RAC,  the  Director  of  the  National , 
Institutes  of  Health  will  issue  decisions 
in  accordance  with  the  NIH  Guidelines, 
DATES:  Comments  received  by  January 
22, 1991,  will  be  reproduced  and 
distributed  to  the  RAC  for  consideration 
at  its  February  4, 1991,  meeting. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 

Building  31,  room  4B11,  National 
Institutes  of  Health,’  Bethesda,  Maiyland 
20892.  or  sent  by  fax  to  301-496-9839. 


All  comments  received  in  timely 
response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5 p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  the  Office  of  Recombinant  DNA 
Activities.  Building  31.  room  4B11, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20892,  (301)  496-9838. 
SUPPLEMENTARY  INFORMATION:  The  NIH 
will  consider  the  following  actions 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules: 

I.  Addition  to  Appendix  D of  the  “NIH 
Guidelines"  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Lotze 

In  a le^tter  dated  September  13, 1990, 
Dr.  Michael  T.  Lotze  of  the  University  of 
Pittsburgh  School  of  Medicine  indicated 
his  intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
-Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

“The  Administration  of  Interleukin-2. 

: Interleukin-4,  and  Tumor  Infiltrating 
Lymphocytes  to  Patients  with 
' Melanoma.” 

The  protocol  was  reviewed  by  the 
Human  Gene  Therapy  Subcommittee 
, during  its  November  30, 1990,  meeting. 
The  subcommittee  recommended 
provisional  approval  pending  receipt  of 
the  following  additional  information. 

The  patient  consent  form  is  to  be 
modified  in  response  to  the  requests  of 
the  subcommittee.  The  investigator  is  to 
present  a more  detailed  description  of 
the  studies  designed  to  characterize  the 
homing  properties  of  tiunor-infiltrating 
lymphocytes. 

The  Human  Gene  Therapy 
Subcommittee  forwarded  the  protocol  to 
the  Recombinant  DNA  Advisory 
Committee  for  consideration  during  its 
February  4, 1991,  meeting. 

II.  Addition  to  Appendix  D of  the  “NTH 
Guidelines"  Regarding  Human  Gene 
Transfer  Protocol/Dr.  Brenner 

In  a letter  received  on  October  5. 1990. 
Dr.  Malcolm  K.  Brenner  of  St.  Jude 
Children’s  Research  Hospital  of 
Memphis,  Tennessee,  indicated  his 
intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  the  protocol  is: 

“Autologous  Bone  Marrow  Transplant 
for  Children  with  Acute  Myelogenous 
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Leu.kemia  (AML)  in  First  Complete 
Remission:  Use  of  Marker  Genes  to 
investigate  the  Biology  of  Marrow 
Reconstitution  and  the  Mechanism  oi 
Relapse.” 

The  protocol  was  reviewed  by  the 
t iyman  Gene  Therapy  Subcommittee 
curing  its  November  30, 1990,  meeting. 
The  subcommittee  recommended 
provisional  approval  pending  receipt  of 
the  following  additional  information. 

The  consent  form  should  include 
statements  about  patipnt  confidentiality. 
There  should  be  additional  information 
in  Lhe  consent  form  about  long-term 
patient  reevaluaiion.  There  should  be 
more  specific  detail  about  the 
transduction  protocol  and  more  detail 
about  the  molecular  identification  of 
biasi  colonies.  assent  form  should  be 
developed  i'or  use  with  patients  over  the 
ace  <5r 

Tha  ttauain  Gens  Therapy 
Subconmutire  focwa.''ded  the  protocol  to 
the  Recombinant  Advisory 
CoirUTJttee  for  consideration  during  its 
February  4. meeting. 

III.  Reiision  of  .Appendix  K of  the  “NIH 
Guidelines''  Regarding  Establishment  of 
Guidelines  for  Love!  of  Containment 
Appropriate  to  Good  Industrial  Large 
Seals  Practices  (GILSP) 

Revision  of  appendix  K of  the  NIH 
oevys/Znes  Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP).  In  a letter  dated 
June  28, 1990,  the  Industrial 
Biotechnology  Association  (IBAJ  and  the 
PhaiTOaceutical  Manufacturers 
Association  (PMA)  requested  that  the 
Recombinant  DNA  Advisory  Committee 
revise  appendix  K of  the  NIH  Guidelines 
to  reflect  a formalization  of  suitable 
containment  practices  and  facilities  for 
the  conduct  of  large-scale  experiments 
involving  recombinant  DNA-derived 
industrial  microorganisms.  In 
attachments  to  this  request,  there  are 
proposed  definitions  and  requirements 
pertaintng  to  the  requested  changes. 
Duiing  the  RAC  meeting  omGetoberlfif 
1990,  they  considered  the 
reconmiendations  made.hy  the  Revision 
of  the  NIH  Guidelines  Subcommittee. : 
Following  a discussion,  it  Was  dedded  . 
that  fiiitlrer  nmdificatibns  of  appendix  K 
were  necessary.  Accordingly,  the  matter 
was  refeited  back  to  the  subcomnuttee. 

The  Revision  qf  the  Guidelines  ; 

Subconunittee  met  on  December  7, 199Q. 

, with  the  fptlowdng  recommendations  to 
the  Recombinant  DNA  Advisory 
GonunUtee  for  their  meeting  on  February 

.4..1994.- ■ ^ ; 

> Proposed  revision  of  appendix  K 
reads  as  follows: 


“Appendix  K — Physical  Containment  for 
Large-Scale  Uses  of  Organisms 
Containing  Recombinant  D.NA 
Moiacules 

“This  par!  of  the  Guidelines  specifies 
physic.=il  containment  guidelines  for 
large — scale  (greater  than  10  liters  of 
culture)  research  or  production  invobdug 
viable  organisms  containing 
recombinant  DNA  molecules.  It  shall . 
apply  to  large-scale  research  or 
production  activities  as  specified  in 
section  IiI-rB-5  of  the  Guidelines.  It  i.s 
important  to  note  that  this  appendix 
addres.ses  only  the  biological  hazard 
associated  w'ith  organisms  containing 
recombinant  DNA^  Other  hazards 
accompanying  the  large  scale  cultivation 
of  such  organisms  (e.g.,  toxic  propeirties 
of  products;  physical,  mechanical  and 
chemical  aspects  of  downstream 
processing)  are  not  addre.ssed  and  must 
be  considered  separately,  albeit  in 
CGnjunction  with  this  appendix  ’* 

“Aii  provisions  of  the  Guidelines  shall 
apply  to  large-scale  research  or  . 
production  with  the  following 
modifications: 

“•  Appendix  K shall  replace  portions 
of  appendix  G when  quantities  in  excess 
of  10  liters  of  culture  are  involved  m 
research  or  production.  Appendix  K-II 
applies  to  GLSP;  Appendice.s  G-I  and  G- ' 
II,  as, indicated  in  accompanying  table, 
apply  to  Biosafety  Levels  (BL)  BLl-I.S, 
BL2^LS,  and  BL3-LS.” 

(Remainder  of  Introduction  remains 

unchanged.] 

“Appendix  K-I — Selection  of  Physical 
Containment  Levels. 

“I'he  selection  of  the  physical 
containment  level  required  for 
recombinant  DNA  research  or 
production  involving  more  than  10  liters 
of  culture  is  based  on  the  containment 
guidelines  established  in  Part  III  of  the 
Guidelines.  For  purposes  of  large-scrfle 
reseaixh  or  production,  four  physical 
containment  levels  are  established.  'Fhe 
foui'  levels  set  containment  conditions  a i 
those  appropriate  for  the  de^fee  of 
'^hazardToheaitb  or  the  environment^': ' ' 

posed  bj'  the  organismt,"  judged  by  ■ : T . 

experience  with  similar  .organisms 
; manodiSed  by  recombinant  DNA  : ^ 
i techniques  and  consistent:  with  good  - 
large  scale. practices.  These  . axe  referred 
:toasGLSR,BLl-LS.BL2--LS.andBL3-- 
15.  The  GtSP  (Good  Large-Scale; 

Practice)  level  of  physical  contaimnexit 
; is  recommended  for  largerscale  research  ■ 

, or  production  involving  viable,  nod-  ^ 
pathogenic,  and  non-tpxigenic . • ; ' • : ■'  ; 
recombinant  strains  derived  fi:bm  host , 

^ : Organisms  that  have  an  extended  histoiy  . 

of  .safe  iaige  scale  use.  Ukewibev  the  T; 

: GiSPdevel  of  physical  containment,  is; 
recommended  for  organisms  such  as 


those  included  in  appendix  C that  have 
built-in  environmental  lirriitations  that 
por.miit  optimum  grow'fb  in  li;e  large 
scale  setting  but  limited  survival  without 
adverse  consequences  in  he 
environmenl.  For  those  organisms  that 
do  not  qualify  for  GLSP,  the  BLl-LS 
(Biosafety  Level  1 — Large-Scale)  level  of 
physical  containment  is  recommended 
for  large-scale  research  or  production  of 
viable  organisms  containing 
recombinant  DNA  molecules  that 
require  BLl  containment  at  the 
Lsboiatory  scale.  The  BL2-1S  (Biosafety 
Level  2 — I.ajge  Scale)  level  of  physical 
containment  is  required  for  large-scale 
research  or  production  of  viable 
organisms  containing  recombinant  DNA 
molecules  that  require  BI..2  containment 
at  title  laboratory  scale.  The  BL3-LS 
(Biosafety  Level  3— Large  Scale)  level  of 
physical  containment  is  required  for 
large-scale  research  or  productian  os' 
viable  organisms  containing 
recombinant  DNA  molecules  that 
require  BL3  containment  at  the 
laboratory  scale.  No  provisions  are 
made  for  large-scale  research  or 
production  of  viable  organisms 
containing  recombinant  DnA  molecules 
that  require  BL4  containment  at  the 
laboratory  scale.  If  necessary,  these 
requlreinents will  be  established  by  NIH 
on  an  individual  basis. 

“Appendix  K-II-- GLSP  Level. 

“Appendix  K-II-A*.  Insfitutional  codes 
of  practice  shall  be  formulated  and 
implemented  to  assure  adequate  control 
of  health  and  safety  matters. 

"Appendix  K-II-B.  Written 
instructions  and  training  of  personnel 
shall  be  provided  to  assure  that  cultures 
of  viable  organisms  containing 
recombinant  DNA  molecules  are  hauled 
pnide’htiy  arid  that  the  workplace  is  kept 
clean  and  orderly. 

“Appendix  K-II-G.  In  the  interest  of 
good  personal  hygiene,  facilities  (e  g., 
handwashing  sink,  shower,  changing . 
room)  and  protective  clothing  (e.g., 
mrifqriqsr laboratory  coats)  shall  be' 

, , provided  that  are  appropriate  for  die 
risk  of  exposure  to  viable  organisms 
, containing  reconibinant  DNA  molecules.. 
In  addition,  eating,  drinking,  smoking, ,, 
applying  cosmetics  and  mouth  pipetting 
shall  be  prohibited  in  the  work  area. 

‘’Appendix  K-II-D-  Cultures  of  viable 
organisms  containing  reconibinant  DNA 
molecules  shall  be  handled  in  facilities 
intended  to  safeguard  health  during  , 
work  with  microorganisms  that  do  not.  . 
reqwrP'Containin,ent.  . ! , 

« "Appendix  K-41-^E- Discharges  ; 
coataining-viable  recombifiant ; 
organisms  shall  be  handled  in  .. 
aOcoidance  'with  applicable 
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governmental  environmental 
regulations. 

“Appendix  K-II-F.  Addition  of 
materials  to  a system,  sample  collection, 
transfer  of  culture  fluids  within/between 
systems,  and  processing  of  culture  fluids 
shall  be  conducted  in  a manner  that 
maintains  employee  exposure  to  viable 
organisms  containing  recombinant  DNA 
molecules  at  a level  that  does  not 
adversely  affect  the  health  and  safety  of 
employees. 

“Appendix  K-II-G,  The  facility’s 
emergency  response  plan  shall  include 
provisions  for  handling  spills. 

“Appendix  K-UI-A.  Spills  and 
accidents  which  result  in  overt 
exposures  to  organisms  containing 
recombinant  DNA  molecules  are 
immediately  reported  to  the  laboratory 
director.  Medical  evaluation. 


surveillance,  and  treatment  are  provided 
as  appropriate  and  written  records  are 
maintained. 

“Appendix  K-IV-L.  Closed  systems 
and  other  primary  containment 
equipment  used  in  handling  cultures  of 
viable  organisms  containing 
recombinant  DNA  molecules  shall  be 
located  within  a controlled  access  area. 

“Appendix  K-IV-M-0.  The  controlled 
area  shall  have  a ventilation  system  that 
is  capable  of  controlling  air  movement. 
The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential. 
If  the  ventilation  system  provides 
positive  pressure  supply  air,  the  system 
shall  operate  in  a manner  that  prevents 
the  reversal  of  the  direction  of  air 
movement  or  shall  be  equipped  with  an 
alarm  that  would  be  actuated  in  the 


event  that  reversal  in  the  direction  of  air 
movement  were  to  occur.  The  exhaust 
air  from  the  controlled  area  shall  not  be 
recirculated  to  other  areas  of  the 
facility.  The  exhaust  air  from  the 
controlled  area  may  not  be  discharged 
to  the  outdoors  without  being  HEPA 
filtered,  subjected  to  thermal  oxidation, 
or  otherwise  treated  to  prevent  the 
release  of  viable  organisms." 
[Remainder  of  appendix  K remains 
unchanged  with  the  exception  of  the 
following:  renumber  appendix  K-II-A 
becomes  K-HI-B;  K-II-B  becomes  K- 
K-II-C  becomes  K-III-D;  K-II-D 
becomes  K-III-E;  becomes  K- 
III-F;  K-II-F  becomes  K-III-G; 
renumber  appendix  K-UI  to  appendix 
K-IV;  renumber  appendix  K-IV  to 
appendix  K-V.] 
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"Appendix  K - Ckjmpaiison  of  GLSP  and  BL-LS  Practices’. 


CRITERION^ 

GLSP 

BL1-LS 

BL2-LS 

BL3-LS 

1 

Formulates  and  implement  institutional  codes  of  practice  for 
safety  of  personnel  and  adequate  co.ntrol  of  hygiene  and 
safety  measures. 

K-ll-A 

G-l 

2. 

Provide  adequate  written  instructions  and  training  of  personnel 
to  keep  workplace  clean  and  tidy  and  to  keep  exposure  to 
Oiologica-,  chemical  or  physical  agents  at  a level  that  does  not 
adversely  affect  health  and  safety  of  employees. 

K4I-B 

G-ll  1 1 

3. 

Pro-,  de  changing  and  handwashing  facilities  as  well  as 
protective  clothing,  appropriate  to  the  risk,  to  be  worn  during 
work. 

K-ii-C 

G4l-A-1-h 

G-ll-B-2-f 

G-il-C-2-i 

4. 

Prohibit  eating,  drinking,  smoking,  mouth  pipetting,  and 
applying  cosmetics  in  the  workplace. 

K-il-C 

G-ll-A-1-d 

G-ll-A-1-e 

G-ll-B-1-d 

G-ll-B-1-e 

G-II-C-1-C 

G-ll-C-l-d 

5. 

Internal  accident  reporting. 

K-ll-D 

K-III-A 

G-ll-B-2-k 

and 

G-ll-B-2-1 

G-ll-C-2-q 

and 

G-ll-C-2-r  ' 

6. 

Medical  surveillance. 

NR 

NR 

7. 

Viable  organisms  should  be  handled  in  a system  that 
physically  separates  the  process  from  the  external 
environment  (closed  system  or  other  primary  containment). 

NR 

K-lll-B 

K4V-A 

K-V-A 

8. 

Culture  fluids  not  removed  from  a system  until  organisms 
Inactivated. 

NR 

K-lll-C 

K-IV-B 

K-V-B 

9. 

Inactivation  of  waste  solutions  and  materials  with  respect  to 
their  biohazard  potential. 

^ K4I-E 

K-lil-C 

K4V-B 

K-V-B 

10. 

Control  of  aerosols  by  engineering  or  procedural  controls  to 
prevent  or  minimize  release  of  organisms  during  sampling 
from  a system,  addition  of  materials  to  a system,  transfer  of 
cultivated  cells,  and  removal  of  material,  products,  and 
effluents  from  a system. 

Minimize 

Procedure 

K-ll-F 

Minimize 

Engineer 

K-lll-D 

Prevent 

Engineer 

K4V^ 

Prevent 

Engineer 

K-V-C 

11. 

Treatment  of  exhaust  gasses  from  a closed  system  to 
minimize  or  prevent  release  of  viable  organisms. 

NR 

Minimize 

K-lil-E 

Prevent 

K-IV-D 

Prevent 

K-V-D 

12 

Closed  system  that  has  contained  viable  organisms  not  to  be 
opened  until  sterilized  by  a validated  procedure. 

NR 

K-lll-F 

K-IV-E 

K-V-E 

13, 

Closed  system  to  be  maintained  at  as  a low  pressure  as 
possible  to  maicstain  integrity  of  ccntainmertt  features. 

NR 

NR 

NR 

K-V-F 

14. 

Rotating  seals  and  other  penetrations  into  closed  system 
designed  to  prevent  or  minimize  leakage. 

NR 

NR 

Prevent 

K4V-F 

Prevent 

K-V-G 

15. 

Closed  system  shall  Incorporate  monitoring  or  sensing 
devices  to  monitor  the  integrity  of  containmetU 

NR 

NR 

K-IV-G 

K-V-H 

16. 

Validated  integrity  testing  of  closed  containment  system. 

NR 

NR 

K-IV-H 

K-V-l 

17. 

Closed  system  to  be  permanently  identified  for  record  keeping 
purposes. 

NR 

NR 

K-IV-I 

K-V-J 

18. 

Universal  biohazard  sign  to  be  posted  on  each  closed 
system. 

NR 

NR 

K-iy-J 

K-V-K 

IS. 

Emergency  plans  required  for  handling  large  losses  of 
cultures. 

K-ll-G 

K-m-G 

K-IV-K 

k-v-l 

NR  = not  required 
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•Appendix  K - Comparison  of  GLSP  and  BL-LS  Practices^  (continued). 


CRITERION^ 

GLSP 

BL1-LS 

BL2-LS 

BL3-LS 

20. 

Closed  system  to  be  located  in  a controlled  access  area 

NR 

NR 

K-IV-L 

K-V-M 

21. 

Double  doored  entry  into  controlled  access  area 

NR 

NR  , 

NR 

K-V-M-1 

22. 

Su'faces  of  walls,  ceiling,  and  fiOors  of  controlled  access  area 
amenable  to  cleaning  and  decontamination. 

NR 

NR 

NR 

K-V-M-2 

23. 

Penet.''ations  Into  controlled  area  sealed  to  permit 
decontamination. 

NR 

NR 

NR 

K-V-M-3 

24. 

All  utilities  and  process  piping  and  wiring  into  controlled  area 
protected  against  contamination. 

NR 

NR 

NR 

K-V-M-4 

25. 

Handwashing  facilities  within  controlled  access  area  in  major 
work  areas  and  >near  each  primary  exit. 

NR 

NR 

NR 

K-V-M.5  . 

26. 

A shower  facility  to  be  provided  in  controDed  access  area 

NR 

NR 

NR 

K-V-M-6 

27. 

Controlled  area  designed  to  preclude  release  of  culture  fluid  in 
the  event  of  closed  system  failure. 

NR 

NR 

NR 

K-V-M-7 

28. 

Controlled  access  area  to'have  appropriate  ventilation  system. 

NR 

NR 

NR 

K-V-M-8 

29. 

Personnel  entry  into  controlled  access  area  through  specified 
entry. 

NR 

NR 

NR 

K-V-N-1 

30. 

Personnel  change  clothing  upon  entry  to  and  exit  Irom 
controlled  access  area 

NR 

NR 

NR 

K-V-N-2 

31. 

Restricted  entry  of  safety  trained  personnel  into  controlled 
access  area 

NR 

NR 

NR 

K-V-N^ 

32. 

No  iperson -under  18  permitted  in  controlled  access  area 

NR 

NR 

NR 

K-V-N-4 

33. 

Universal  biohazard  sign  posted  on  entry  and  internal  doors 
of  controlled  access  area  when  work  and  decontamination  in 
progress. 

NR 

NR 

NR 

K-V-N-5 

34. 

Controlled  access  area  to  be  kept  clean  and  neat 

NR 

NR 

NR 

K-V-N-6 

35. 

EaL’ng,  drinking,  smoking,  and  storage  of  food  prohibited  in 
controlled  access  area 

NR 

NR 

NR 

K-V-N-7 

36. 

No  plants  or  animals  in  controlled  access  area 

NR 

NR 

NR 

K-V-N-8 

37. 

Insect  control  program  lor  controlled  access  area 

NR 

NR 

NR 

K-V-N-9 

38. 

Access  .doors  to  controlled  access  area  to  be  closed  when 
work  in  progresa 

NR 

NR 

NR 

K-V-N-1 0 

39. 

Persons  to  wash  hands  when  leaving  controlled  access  area 

NR 

NR 

NR 

K-V-N-11 

40. 

Persons  working  in  controlled  access  area  to  be  trained  in 
emergency  procedures. 

NR 

NR 

NR 

K-V-N-12 

41. 

Equipment  and  materials  for  management  of  accidents  to  be 
kept  in  controlled  access  area 

NR 

NR 

NR 

K-V-N-1 3 

42. 

Controlled  access  area  to  be  decontaminated  by  established 
procedures  after  acciderrtai  release  of  organisma 

NR 

NR 

NR 

K-V-N-1 4 

NR  = not  required 
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“Appendix  K — Footnotes 

"1.  This  table  is  derived  from  the  text  in 
appendices  G and  K and  is  not  to  be  used  in 
lieu  of  appendices  G and  K. 

"2.  The  criteria  in  this  grid  address  only  the 
biological  hazard  associated  with  organisms 
containing  recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation  of 
such  organisms  (e.g.,  toxic  properties  of 
products;  physical,  mechanical  and  chemical 
aspects  of  downstream  processing]  are  not 
addressed  and  must  be  considered 
separately,  albeit  in  conjunction  with  this 
grid. 

“Appendix  K-^-Definitions  to  Accompany 
Containment  Grid  and  Proposed  Modification 
of  appendix  K. 

“Accidental  release — The  unintentional 
discharge  of  a microbiological  agent  (i.e„ 
microorganism  or  virus)  or  eukaryotic  cell 
due  to  a failure  in  the  containment  system. 

“Biological  barrier — ^An  impediment 
(naturally  occurring  or  introduced)  to  the 
infectivity  and/or  survival  of  a 
microbiological  agent  or  eukaryotic  cell  once 
it  has  been  released  into  the  environment. 

“Closed  system — A system,  which  by  its 
design  and  proper  operation,  prevents  release 
of  a microbiological  agent  or  eukaryotic  cell 
contained  therein. 

“Containment — ^The  confinement  of  a 
microbiological  agent  or  eukaryotic  cell  that 
is  being  cultured,  stored,  manipulated, 
transported  or  destroyed  in  order  to  prevent 
or  limit  its  contact  with  people  and/or  the 
environment  Methods  used  to  achieve  this 
include:  Physical  and  biological  barriers  and 
inactivation  using  physical  or  chemical 
means. 

"de  minimis  release — A release  of  viable 
microbiological  agents  or  eukaryotic  cells 
that  does  not  result  in  the  establishment  of 
disease  in  healthy  people,  plants  or  animals 
or  in  uncontrolled  proliferation  of  any 
microbiological  agents  or  eukaryotic  cells. 

“Disinfection — A process  by  which  viable 
microbiological  agents  or  eukaryotic  cells  are 
reduced  to  a level  imlikely  to  produce  disease 
in  healthy  people,  plants  or  animals. 

“Good  Large  Scale  Practice  (GLSP) 
Organism — For  an  organism  to  qualify  for 
GLSP  consideration,  it  must  meet  the 
following  criteria:  [Reference:  Organization 
for  Economic  Cooperation  and  Development, 
Recombinant  DNA  Safety  Considerations, 
1987,  p.  34-35. 

“a.  The  host  organism  should  be  non- 
pathogenic,  should  not  contain  adventitious 
agents  and  should  have  an  extended  history 
of  safe  industrial  use  or  have  built-in 
environmental  limitations  that  permit 
optimum  growth  in  the  industrial  setting  but 
limited  survival  without  adverse 
consequences  in  the  environment, 

“b.  The  recombinant  DNA-engineered 
organism  should  be  non-pathogenic,  should 
be  as  safe  in  the  industrial  setting  as  the  host 
organism,  and  without  adverse  consequences 
in  the  environment. 

“c.  The  vector/ insert  should  be  well 
characterized  and  free  from  known  harmful 
sequences;  should  be  limited  in  size  as  much 
as  possible  to  the  DNA  required  to  perform 
the  intended  function;  should  not  increase  the 
stability  of  the  construct  in  the  environment 
unless  that  is  a requirement  of  the  intended 


function;  should  be  poorly  mobilizable;  and 
should  not  transfer  any  resistance  markers  to 
microorganisms  not  known  to  acquire  them 
naturally  if  such  acquisition  could 
compromise  the  use  of  a drug  to  control 
disease  agents  in  human  or  veterinary 
medicine  or  agriculture. 

"Inactivation — Any  process  that  destroys 
the  ability  of  a specific  microbiological  agent 
or  eukaryotic  cell  to  self-replicate. 

“Incidental  release — The  discharge  of  a 
microbiological  agent  or  eukaryotic  cell  from 
a containment  system  that  is  expected  when 
the  system  is  appropriately  designed  and 
properly  operated  and  maintained. 

“Minimization — ^The  design  and  operation 
of  containment  systems  in  order  that  any 
incidental  release  is  a de  minimis  release. 

“Pathogen — Any  microbiological  agent  or 
eukaryotic  cell  containing  sufficient  genetic 
information,  which  upon  expression  of  such 
information  is  capable  of  producing  disease 
in  healthy  people,  plants  or  animals. 

“Physical  barrier — ^Equipment,  facilities 
and  devices  (e.g.,  fermentors,  factories, 
filters,  thermal  oxidizers)  designed  to  achieve 
containment. 

"Release — The  discharge  of  a 
microbiological  agent  or  eukaryotic  cell  from 
a containment  system.  Discharges  can  be 
incidental  or  accidental.  Incidental  releases 
are  de  minimis  in  nature;  accidental  releases 
may  be  de  minimis  in  nature.” 

IV.  Amendment  to  Appendix  B-I-B-1  of 
the  “NIH  Guidelines”  regarding 
“Salmonella  Typhimurium”  LT2 

In  a letter  dated  September  25, 1990, 
Dr.  Robert  A.  La  Rossa  of  the  E.  I. 
DuPont  Agricultural  Products  Research 
Center  requested  that  the 
biocontainment  level  for  Salmonella 
typhimurium  LT2  be  reduced  from 
Biosafety  Level  2 to  Biosafety  Level  1. 

In  his  letter.  Dr.  La  Rossa  states: 

A large  body  of  knowledge  suggests 
that  Salmonella  typhimurium  LT2  can 
be  handled  at  Biological  Safety  Level  1. 
Support  of  this  concept  can  be  found  in 
Advanced  Bacterial  Genetics  (Davis, 
Roth  and  Botstein;  Cold  Spring  Harbor 
Press,  1980)  and  Experimental 
Techniques  in  Bacterial  Genetics 
(Maloy,  Jones  and  Bartlett,  1990), 
Microbiological  Reviews  (42:471-519 
(1978))  and  Infection  and  Immunity 
(15:491-499  (1977)).  Indeed  Jhese  studies 
indicate  that  Salmonella  typhimurium 
LT2  is  at  least  10^  less  pathogenic 
towards  mice  than  other  Salmonellae. 
The  informed  consensus  of  experts  in 
the  field  (see  the  Microbiological 
Reviews  reference)  is  that  this  organism 
can  be  safely  handled  under  conditions 
less  stringent  than  BSL 1 that  we  are 
proposing. 


V.  Report  from  the  Planning 
Subcommittee  in  Charge  of  Reviewing 
Comments  Received  During  the 
Regional  Hearings  Conducted  by  the 
Recombinant  DNA  Advisory  Committee 
Concerning  Future  Role  of  this 
Committee 

The  Recombinant  DNA  Advisory 
Committee  conducted  seven  Regional 
Hearings  in  1990.  During  the  October  15- 
16, 1990,  meeting,  it  was  decided  to 
establish  a Planning  Subcommittee  to 
consider  in  detail  the  results  of  the 
regional  hearings.  Based  on  these 
findings,  a series  of  recommendations 
will  be  made  concerning: 

1.  Changes  in  the  definition  of 
recombinant  DNA; 

2.  Relinquishing  review  of 
experiments  involving  environmental 
release  of  genetically  modified 
organisms; 

3.  Review  of  experiments  that  involve 
cloning  of  genes  for  biosynthesis  of 
vertebrate  toxins; 

4.  Educational  role  of  the 
Recombinant  DNA  Advisory  Committee 
and  its  Human  Gene  Therapy 
Subcommittee  with  regard  to  human 
gene  therapy  protocols;  and 

5.  Other  changes  in  the  NIH 
Guidelines. 

The  Planning  Subcommittee  met  on 
December  6, 1990,,and  formulated  the 
following  options  to  the  Recombinant 
DNA  Advisory  Committee  for 
consideration  at  the  meeting  on 
^binary  4, 1991. 

^The  options  are  as  follows: 

1.  Consider  restructuring  the  Human 
Gene  Therapy  Subcommittee  as  a free- 
standing committee. 

2.  Merge  the  Human  Gene  Therapy 
Subcommittee  with  the  Recombinant 
DNA  Advisory  Committee. 

3.  Consider  regional  workshops  on 
human  gene  therapy  for  the  benefit  of 
local  institutional  biosafety  committees; 
consider  having  sessions  on  human  gene 
therapy  at  various  clinical  research 
meetings. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  ofHcial  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
HIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
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be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Since  a 
list  would  likely  require  several 
additional  pages.  In  additional,  NIH 
could  not  be  certain  that  every  Federal 
program  'vvould  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Fedora!  Dn>ne.^tic  Assistance  are 
alfected. 

Dateu  DecpiTit'er  17. 1980. 

|ay  fSz, 

As^oc’oie  DufCt.or  for  Science  Policy  and 
Legislation. 

[FK  Doc.  90--30244  Filed  12-27-90;  8;45  amj 
BIUJNG  CODE  4140-01-W 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

RECOMBINANT  DNA  ADVISORY  COMMITTEE 

MINUTES  OF  MEETING^ 


February  4,  1991 


The  Recombinant  DNA  Advisory  Committee  (RAC)  was  convened  for  its  forty-sixth 
meeting  at  9:00  a.m.  on  February  4,  1991,  in  Building  31C,  Conference  Room  6,  National 
Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20892.  Dr.  Gerard  J. 
McGarrity  (Chair)  presided.  In  accordance  with  Public  Law  92-463,  the  meeting  was 
open  to  the  public.  The  following  were  present  for  all  or  part  of  the  meeting: 

Committee  members: 

Ronald  M.  Atlas,  University  of  Louisville 
A1  W.  Bourquin,  Ecova  Italia 
Ira  H.  Carmen,  University  of  Illinois 
Donald  C.  Camer,  Carner,  Ltd. 

Aima  C.  Epps,  Tulane  University 

E.  Peter  Geiduschek,  University  of  California,  San  Diego 

Martin  F.  Gellert,  National  Institutes  of  Health 

Susan  S.  Hirano,  University  of  Wisconsin 

Donald  J.  Krogstad,  Washington  University 

Brian  F.  Mannix,  Buckland  Mill  Associates 

Gerard  J.  McGarrity,  Coriell  Institute  for  Medical  Research 

R.  Scott  Mclvor,  University  of  Minnesota 

Barbara  E.  Murray,  University  of  Texas 

Robert  F.  Murray,  Howard  University 

Leonard  E.  Post,  Upjohn  Company 

Monica  Riley,  Marine  Biological  Laboratory 

Moselio  Schaechter,  Tufts  University 


^The  RAC  is  advisory  to  the  National  Institutes  of  Health  (NIH),  and  its 
recommendations  should  not  be  considered  as  final  or  accepted.  The  Office  of 
Recombinant  DNA  Activities  should  be  consulted  for  NIH  policy  on  specific 
issues. 
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Executive  secretary: 

Nelson  A.  Wivel,  National  Institutes  of  Health 
A committee  roster  is  attached  (Attachment). 

Ad  hoc  consultant: 

LeRoy  Walters,  Georgetown  University 

Non-voting  agency  representatives: 

George  Duda,  Department  of  Energy 
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Sue  A.  Tolin,  Department  of  Agriculture 
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Elaine  Blume,  NCI 
William  Branson,  DRR 
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Carol  Ezzell,  BioWorld 

Gershon  W.  Fishbein,  Genetic  Engineering  Letter 
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I.  CALL  TO  ORDER  AND  INTRODUCTORY  REMARKS: 

Dr.  McGarrity,  Chair,  called  the  meeting  of  the  Recombinant  DNA  Advisory  Committee 
(RAC)  of  the  National  Institutes  of  Health  (NIH)  to  order  at  9:00  a.m.,  February  4, 

1991.  The  meeting  was  called  pursuant  to  a Federal  Renter  notice  which,  being  30  or 
more  days  prior  to  today's  date,  met  requirements  of  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules.  The  meeting  would  remain  open  to  the  public 
for  its  entirety,  and  that  he  expected  the  meeting  to  conclude  within  one  day. 

Dr.  McGarrity  noted  a quorum  was  present  and  said  every  attempt  would  be  made  not 
to  limit  debate,  but  to  keep  the  agenda  moving,  in  hopes  that  all  agenda  items  could  be 
heard  and  discussed  before  members  had  to  leave  for  travel  purposes. 

Dr.  McGarrity  stated  that  the  RAC  was  advisory  to  the  Director  of  NIH  and  that  any 
action  taken  by  the  committee  was  not  binding  on  the  NIH,  but  that  Director  may 
choose  to  accept,  reject,  modify,  or  defer  any  recommendations  or  advice  provided  by  the 
RAC. 

Dr.  McGarrity  noted  that  he  intended  to  make  every  effort  to  abide  by  the  distributed 
agenda  with  respect  to  time  estimates  for  each  item  of  business.  He  reminded  the 
committee  that  in  recognizing  persons  for  comments  he  would  use  the  following  order: 
primary  and  secondary  reviewers  on  each  item  as  set  forth  in  the  agenda;  other  members 
of  RAC;  ad  hoc  consultants  to  the  RAC;  NIH  staff  members;  members  of  the  public  who 
had  submitted  written  comments;  and  finally,  other  members  of  the  public. 

Dr.  McGarrity  then  called  on  Dr.  Post  to  report  on  the  next  agenda  item. 

II.  MINUTES  OF  OCTOBER  16,  1990  MEETING:  ^ 

Dr.  Post  said  the  minutes  were  consistent  with  his  recollection  of  the  meeting  with  the 
exception  of  the  fourth  paragraph  on  page  13  of  the  minutes  which  deals  with  the 
modification  to  Appendix  K of  the  NIH  Guidelines.  His  recollection  was  that  this  agenda 
item  was  not  voted  on,  but  was  turned  back  over  to  the  subcommittee  for  further  review. 
Dr.  McGarrity  said  this  was  his  recollection  as  well  and  asked  the  staff  of  the  Office  of 
Recombinant  DNA  Activities  (ORDA)  to  ensure  that  the  language  in  the  minutes  was 
consistent  with  the  official  transcript  of  the  meeting. 

Dr.  McGarrity  noted  that  the  secondary  reviewer  was  supposed  to  be  Dr.  Acosta,  who 
had  announced  her  resignation  from  the  RAC  due  to  increased  job  responsibilities  in  a 
new  institution.  Her  resignation  would  be  accepted  with  regrets  and  that  Dr.  McGarrity 
had  written  Dr.  Acosta  a letter  thanking  her  for  her  service.  In  the  absence  of  a 
secondary  reviewer.  Dr.  McGarrity  read  the  minutes  and  found  a few  housekeeping  items 
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which  he  would  take  up  with  ORDA  staff.  He  asked  for  other  comments  on  the 
minutes. 

There  being  none  he  asked  Dr.  Post  for  a motion.  Dr.  Post  moved  that  the  minutes  of 
the  October  16,  1990,  meeting  of  the  RAC  be  accepted  with  staff  making  a review  on  the 
language  in  the  paragraph  describing  the  motion  about  Appendix  K.  Dr.  Krogstad 
seconded  the  motion.  There  being  no  further  discussion  on  the  motion,  the  Chair  put  it 
to  a vote  and  it  passed  unanimously  by  a vote  of  15  in  favor,  0 opposed,  and  no 
abstentions. 

Dr.  McGarrity  noted  the  presence  of  the  Chair  of  the  Human  Gene  Therapy 
Subcommittee  (HGTS),  Dr.  LeRoy  Walters.  Dr.  McGarrity  thanked  Dr.  Walters  for  his 
past  efforts  and  welcomed  him  to  the  committee  meeting. 

Dr.  McGarrity  said  that  one  of  the  contingencies  of  approval  of  human  gene  therapy 
protocols  to  this  point  is  that  investigators  return  to  the  RAC  and  give  timely  reports  on 
their  work  to  date,  including  any  minor  changes,  modifications,  or  problems  that  the 
investigators  may  have  witnessed.  If  major  changes  were  envisioned,  the  investigators 
must  return  to  the  HGTS  and  the  RAC  for  approval,  but  that  minor  modifications  could 
be  approved  by  Chairs  of  the  HGTS  and  RAC  in  consultation  with  committee  or 
subcommittee  members  without  a formal  vote  of  the  RAC.  Dr.  McGarrity  then  called 
on  Dr.  W.  French  Anderson  to  present  an  interim  report  on  the  ongoing  human  gene 
therapy  protocol  on  treatment  of  severe  combined  immunodeficiency  syndrome  (SCID) 
with  the  human  adenosine  deaminase  (ADA)  gene. 

INTERIM  REPORT  ON  THE  HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED 
TREATMENT  OF  SEVERE  COMBINED  IMMUNODEFICIENCY  DISEASE  (SCID) 
DUE  TO  ADENOSINE  DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS 
LYMPHOCYTES  TRANSDUCED  WITH  A HUMAN  ADA  GENE": 

Dr.  Anderson  began  by  noting  his  close  working  relationship  with  Drs.  Rosenberg, 

Blaese,  and  Culver  in  the  one  human  gene  transfer  protocol  and  the  two  human  gene 
therapy  protocols  that  have  been  approved  to  date,  the  N2/TIL  protocol,  the  ADA 
protocol,  and  the  TNFjjl  protocol.  Any  future  protocols  would  continue  to  be  a group 
effort.  Therefore,  it  is  appropriate  that  the  Principal  Investigator  (PI)  on  each  of  the 
protocols  present  an  update  for  the  committee. 

Dr.  R.  Michael  Blaese  noted  that  there  were  some  new  committee  members  present  and 
he  reviewed  a bit  of  the  rationale  for  the  ADA  protocol.  The  protocol  had  two  major 
components:  (1)  an  immune  enhancement  by  giving  children  infusions  of  autologous  T 
cells;  and  (2)  genetic  correction  with  the  retroviral-mediated  gene  transfer  of  the  ADA 
gene  into  the  autologous  T cells  that  are  reinfused  into  the  children. 
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Dr.  Blaese  said  that  there  were  many  technical  questions  to  be  answered  by  the  protocol. 
One  question  was  whether  routine  apheresis  could  be  performed  on  children  repeatedly 
in  order  to  collect  sufficient  numbers  of  cells  for  immunotherapy.  This  has  proven  to  be 
an  achievable  and  very  simple  procedure  with  no  side  effects  noted  that  were  associated 
with  the  collection  of  cells,  and  no  anemia.  Because  of  this  success  there  has  been  no 
necessity  to  introduce  central  venous  lines  in  order  to  perform  apheresis  on  a routine 
basis. 

He  noted  the  consistent  success  in  culturing  the  T cells  from  peripheral  blood  samples 
and  stimulating  their  proliferation,  a question  which  had  not  been  answered  previous  to 
the  study.  They  also  had  reproducible  ADA  gene  transfer  and  expression  into  these  cells 
in  tissue  culture  and  that  routine  infusion  of  cultured  T cells  has  not  been  limited  by  any 
side  effects. 

Dr.  Blaese  said  that  they  had  been  able  to  demonstrate  the  feasibility  of  using 
cryopreserved  gene-modified  cells.  One  child  had  been  treated  using  this  technique  and 
that  it  has  been  demonstrated  to  be  feasible. 

He  said  one  of  the  questions  which  had  come  up  in  the  subcommittee  discussions  of  this 
protocol  had  centered  on  the  question  of  the  half-life  of  the  infused  cells.  He  presented 
data  to  show  that  the  persistence  of  these  cells  could  be  demonstrated  and  was  quite 
dramatic  in  some  cases.  He  further  added  that  he  would  present  data  to  show  that 
infusions  of  interleukin-2  (IL-2)  are  not  required  for  long-term  persistence  of  these  cells. 

Dr.  Blaese  said  there  was  limited  data  on  the  continued  expression  of  the  genes  in  vivo 
but  that  due  to  the  protocol  design  of  gradual  escalation  in  cell  dosages,  all  of  the  data 
are  not  complete.  The  long-term  objective  of  the  protocol  was  to  develop  improved 
patient  immune  function.  A thorough  evaluation  of  this  would  not  be  done  until  after 
the  sixth  infusion  in  patients,  but  that  there  are  some  preliminary  data  in  this  regard  that 
he  would  present. 

Dr.  Blaese  explained  the  protocol  in  detail,  noting  that  it  is  divided  into  three  parts  or 
phases.  The  first  part  calls  for  early  reinfusion  of  cells  within  a couple  of  weel«  to  limit 
the  possibility  of  cells  losing  heterogeneity  by  being  maintained  in  culture  for  long 
periods.  The  second  part  calls  for  cell  selection  to  increase  the  proportion  of  cells 
expressing  the  human  ADA  gene.  And  the  third  part  of  the  protocol  is  an  attempt  to 
escalate  the  dose  of  cells  to  determine  if  ultimately  it  would  be  possible  to  use  this 
therapy  to  replace  the  requirement  for  PEG-ADA  injections  in  the  patients. 

He  presented  data  on  the  first  patient  showing  a T cell  growth  curve  beginning  in  the 
range  of  50  million  cells  which  was  expanded  in  1,000  fold  in  tissue  culture  over  a 10-11 
day  period.  Dr.  Blaese  showed  that  these  polyclonal  T cells  could  be  grown  up  very 
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rapidly  in  tissue  culture.  No  change  was  noted  in  the  patient's  absolute  T cell  count  for 
the  first  20  days  or  so,  but  then  her  T cell  count  began  to  rise,  until  by  the  third  infusion, 
it  had  increased  dramatically.  After  the  third  infusion  there  was  some  difficulty  with 
tissue  culture  contamination,  and  the  fourth  treatment  was  postponed  until  this  problem 
was  solved.  During  this  50  day  period  between  the  third  and  fourth  infusions,  the 
patient's  lymphocyte  count  reverted  to  pre-therapy  levels  and  rose  again  after  the  fourth 
infusion. 

Dr.  Blaese  said  that  the  polymerase  chain  reaction  (PCR)  was  used  to  determine  how 
many  of  the  peripheral  T cells  contained  the  ADA  gene.  Nothing  was  seen  until  prior  to 
the  second  infusion  when  there  was  an  increase  in  cell  count  and  detectable  numbers  of 
gene-containing  cells  appeared  in  the  peripheral  blood.  However,  following  the  second 
infusion  they  disappeared  and  then  reappeared.  One  hour  after  the  third  infusion  the 
cells  produced  a very  strong  PCR  signal,  this  has  remained  at  a relatively  high  level,  and 
seems  to  persist  as  long  as  40  days. 

He  said  that  the  peripheral  T lymphocytes  were  surviving  for  at  least  twice  as  long  as  the 
cells  in  the  previous  N2/TIL  protocol,  but  that  there  were  no  data  available  to  confirm 
how  long  they  will  survive.  TTie  number  of  cells  that  the  patients  had  received  in  this 
protocol  is  only  one-tenth  the  number  that  were  infused  in  the  N2/TIL  protocol. 
Therefore,  it  is  obvious  that  there  are  differences  in  the  characteristics  of  a tissue 
lymphocyte  such  as  the  TILs  and  the  circulating  peripheral  T cells  that  are  being  used  in 
this  protocol. 

Dr.  Blaese  presented  data  showing  evidence  of  immune  reconstitution  in  the  patients  as 
measured  by  antibody  responses  to  isohemagglutinin  which  was  the  strongest  evidence 
that  the  therapy  was  having  an  effect  on  the  patient's  immune  system. 

Dr.  Mclvor  asked  for  clarification  on  the  quantitation  of  the  PCR  results  relating  to  the 
actual  numbers  of  cells  in  the  blood  stream  that  actually  contain  the  ADA  gene.  Dr. 
Blaese  said  he  could  not  quantify  it  at  this  point  because  the  scales  being  used  for  the 
PCR  analysis  were  not  adequate.  The  investigators  were  eager  to  determine  those 
numbers.  Cells  are  being  banked  so  that  after  the  first  phase  of  the  protocol  is 
complete,  they  can  be  run  as  a group  and  quantified. 

Dr.  Krogstad  asked  what  type  of  T lymphocytes  were  surviving  in  culture  and  in  the 
patient.  Dr.  Blaese  said  that  the  first  patient  had  a predominance  of  CDS  cells  in 
peripheral  blood  at  the  start  of  therapy  and  that  with  each  cycle  of  growth  in  culture 
there  has  been  a progressive  increase  in  CDS  numbers  over  time. 

Dr.  Atlas  asked  whether  there  was  any  opinion  on  the  part  of  the  investigators  as  to  why 
there  was  seemingly  a lag  period  between  the  first  and  second  infusions  and  then  the 
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Steady  decline  during  the  period  after  the  third  infusion  when  no  cells  were  being 
administered.  Dr.  Blaese  was  unclear  as  to  the  difference.  However,  there  was 
speculation  about  the  possibility  that  the  treatment  was  blocking  hepatic  receptors, 
although  there  was  no  data  in  this  regard  and  that  they  will  continue  to  look  at  this  as 
the  protocol  continues. 

Dr.  McGarrity  asked  if  the  PEG-ADA  treatment  relates  in  any  way  to  the  predominance 
of  CD8-positive  cells.  Dr.  Culver  responded  by  saying  that  the  second  patient  was 
slightly  CD8  predominant,  however,  she  was  within  normal  range  for  a CD4:CD8  ratio 
and  had  varied  over  the  course  of  the  last  few  years  in  this  regard. 

Dr.  Mclvor  asked  if  the  investigators  thought  that  the  cells  being  infused  were 
replicating.  Dr.  Blaese  said  he  did  not  know.  However,  when  they  looked  for  activation 
antigens  on  the  peripheral  T cell  population,  a significant  proportion  still  expressed 
HLA-DR  and  the  IL-2  receptor  at  2-3  weeks  post-infusion.  Therefore,  either  new  cells 
are  being  recruited  or  cells  are  persisting  because  they  begin  to  express  these  receptors 
while  still  in  tissue  culture.  His  guess  would  be  that  they  are  persisting  in  an  activated 
state. 

Dr.  McGarrity  asked  about  the  number  of  patients  now  under  study.  Dr.  Blaese  said  the 
first  patient  was  started  on  September  14,  1990  and  the  second  patient  was  started  on 
January  31,  1991.  Dr.  Blaese  said  another  patient  would  probably  be  enrolled  within  the 
year.  Dr.  McGarrity  asked  if  there  had  been  any  significant  changes  in  the  protocol.  Dr. 
Blaese  said  no  significant  changes  had  been  made. 

INTERIM  REPORT  ON  THE  HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED 
"THERAPY  OF  PATIENTS  WITH  ADVANCED  CANCER  USING  TUMOR 
INFILTRATING  LYMPHOCYTES  TRANSDUCED  WITH  THE  GENE  CODING  FOR 
TUMOR  NECROSIS  FACTOR": 

Dr.  Rosenberg  presented  an  update  on  the  TNE^jl  protocol.  The  first  two  patients  were 
treated  six  days  prior  to  the  meeting  on  January  29,  1991,  and  both  were  doing  well. 
There  was  very  little  to  report  since  they  were  only  six  days  into  the  protocol  but  he 
would  update  the  committee  on  what  had  transpired  since  the  last  RAC  meeting. 

Dr.  Rosenberg  said  that  the  protocol  had  come  about  as  a result  of  attempts  to  develop 
biologic  therapies  for  cancer  patients  based  on  adoptive  transfer  of  immune  lymphocytes 
with  anticancer  activity.  He  cited  his  previous  research  using  lymphokine  activated  killer 
(LAK)  cells  administered  in  combination  with  IL-2  which  produced  disease  regression  in 
patients  with  melanoma  and  kidney  cancer.  One  woman  treated  in  1985  remains 
disease-free  at  this  time,  and  supports  the  theory  that  adoptive  transfer  of  LAK  cells  and 
IL-2  in  a small  subset  of  patients  can  result  in  quite  meaningful  clinical  effects. 
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He  said  that  the  early  trials  with  LAK  cells  had  prompted  a search  for  a more  effective 
cell  type  and  that  studies  with  tumor  infiltrating  lymphocytes  (TILs)  in  mice  served  as  a 
basis  for  attempts  at  human  gene  modification.  These  TILs  were  shown  to  be 
approximately  50  times  as  effective  in  mediating  tumor  regression  in  mice  and  thus  a 
study  of  the  effects  of  TILs  in  humans  was  undertaken.  He  summarized  the  data  from 
the  first  50  patients  treated  with  TIL  therapy. 

Dr.  Rosenberg  said  the  response  rate  of  TIL  treatment  in  the  first  50  patients  was  twice 
that  seen  when  LAK  cells  and  IL-2  were  administered,  and  that  38%  of  patients 
responded  with  an  objective  regression  of  their  cancer  (melanoma).  The  responses 
varied  in  duration  from  a few  months  to  well  over  a year,  but  that  there  was  room  for 
improvement  in  the  response  rate. 

He  said  that  a central  aspect  of  the  use  of  TILs  for  genetic  modification  resulted  from 
studies  showing  that  TILs  accumulated  in  tumor  deposits  while  not  remaining  in  normal 
tissue.  This  resulted  in  the  hypothesis  that  TILs  could  be  used  to  deliver  reagents  to  the 
tumor  site  that  might  increase  the  effectiveness  of  the  TILs  at  those  sites.  This  was  the 
basis  for  the  first  protocol  in  which  TILs  with  a neomycin-resistance  gene  were  inserted 
into  patients  to  study  the  long-term  survival  and  distribution  of  TILs,  the  results  of  which 
had  been  presented  previously  to  the  RAC.  This  experiment,  in  which  10  patients  were 
treated,  showed  that  these  TILs  consistently  circulated  in  the  patients  for  three-four 
weeks,  but  that  some  patients  had  N2/TILs  in  their  circulation  out  to  60  days  post 
infusion.  In  fact,  these  cells  were  found  in  circulation  up  to  189  days  in  one  patient. 

He  noted  that  the  patients  all  had  advanced  malignancy  at  multiple  sites  including  liver, 
lung,  brain  and  subcutaneous  tissue  and  that  their  life  expectancies  did  not  exceed  90 
days.  Two  of  the  first  five  patients  treated  had  objective  responses.  He  cited  one 
woman,  26  years  of  age,  who  had  multiple  tumor  deposits  in  her  lungs  and  soft  palate 
who  had  undergone  complete  regression  of  her  melanoma,  and  continues  in  complete 
regression  now  18  months  post-treatment. 

Dr.  Rosenberg  said  that  autopsies  had  been  performed  on  three  patients  who  had 
succumbed  to  their  disease  over  200  days  post-transfer.  Two  of  such  autopsies  had  been 
analyzed  and  no  evidence  for  residual  cells  was  seen  by  PCR  assay. 

Dr.  Rosenberg  stressed  that  there  were  no  side  effects  noted  in  any  patient  due  to  the 
gene  transfer.  No  evidence  exists  that  any  patient  was  ever  exposed  to  replication- 
competent  virus,  either  in  cells  tested,  or  in  studies  performed  on  lymphocytes  or  serum 
of  patients  after  transfer. 

He  said  that  the  second  phase  of  these  studies  was  an  attempt  to  insert  genes  that  might 
improve  therapeutic  efficacy  of  the  TILs,  using  the  gene  for  tumor  necrosis  factor  (TNF). 
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Dr.  Rosenberg  said  that  tests  in  mice  had  shown  TNF  to  be  remarkably  effective  as  an 
antitumor  agent.  However,  in  a study  of  39  patients  receiving  intravenous  TNF,  as  well 
as  in  over  a dozen  other  studies  performed  around  the  world  with  TNF  in  humans,  no 
antitumor  effects  were  shown  at  all  with  TNF.  A possible  explanation  for  this  is  that 
humans  cannot  tolerate  a large  enough  dose  of  TOT  to  produce  the  antitumor  effects. 
Humans  can  tolerate  a systemic  injection  of  only  8-10  mg/kg  of  TOT,  whereas  the  effects 
in  mice  were  shown  with  a dose  of  400  mg/kg.  Therefore  the  TNF^jl  protocol  is  an 
attempt  to  bypass  the  toxicity  to  normal  cells  and  allow  for  a high  accumulation  of  TOT 
at  the  localized  tumor  site. 

Dr.  Rosenberg  said  that  preclinical  evidence  for  the  possibility  of  this  experiment 
succeeding  was  provided  by  transducing  the  TOT  gene  into  mouse  and  human  tumor 
cells  and  then  transferring  these  into  syngeneic  mice  or  human  tumors  which 
spontaneously  regressed  due  to  local  accumulation  of  TNF  being  produced  by  the 
tumors.  A further  study  was  done  at  the  behest  of  the  NIH  Institutional  Biosafety 
Committee  that  showed  that  anti-TNF  antibody  could  abrogate  the  regression  of  the 
tumor,  thus  demonstrating  indeed  it  was  the  TNF  production  by  these  tumor  cells  that 
led  to  the  regression.  Studies  also  were  performed  showing  that  local  injection  of  TOT 
into  tumors  could  lead  to  tumor  regression. 

Dr.  Rosenberg  said  a two-gene  construct  was  developed  for  the  protocol  using  the  TNF 
gene  promoted  by  the  retroviral  LTR  and  the  neomycin  resistance  gene  with  the  SV-40 
promoter,  although  the  initial  protocol  did  not  call  for  selection  of  these  cells.  Studies 
were  performed  which  showed  that  when  these  genes  were  inserted  into  TILS,  secretion 
of  TNF  by  these  transformed  cells  was  increased  100-fold. 

Dr.  Rosenberg  said  that  TNF  was  very  toxic,  causing  severe  hypotension  and  low  blood 
pressure  in  patients  receiving  it  intravenously  in  high  doses.  Therefore,  the  investigators 
were  cautious  in  selecting  an  appropriate  starting  level  of  TNF  which  was  calculated  to 
be  .07  mg/kg  based  on  a 70  kg  human  receiving  10^°  TNF-transduced  TILs.  It  had  been 
shown  previously  that  a human  can  withstand  a dose  of  8 mg/kg  of  soluble  TOT  without 
toxic  consequence,  but  since  TILs  can  accumulate  in  liver  and  other  organs,  this 
technique  may  result  in  different  local  toxicity.  Further,  humans  had  previously  been 
exposed  to  1.2  mg/kg  of  TOT  as  a result  of  LAK  cell  therapy.  Therefore,  the  chosen 
level  was  significantly  lower  than  that  already  shown  to  be  safely  tolerated  in  humans. 

Dr.  Rosenberg  said  the  protocol  calls  for  infusion  of  escalating  doses  of  transduced  TILs 
at  3-week  intervals  in  combination  with  IL-2  given  at  180,000  iu/kg  every  8 hours.  The 
dose  escalation  then  would  be  escalated  to  reach  2-3  X 10^^  cells,  at  which  level  one 
would  predict  enough  TNF  would  be  produced  at  the  tumor  to  cause  tumor  regression. 
Subsequent  stages  of  the  protocol  would  then  call  for  administration  of  selected  cells  and 
then  higher  doses  of  IL-2. 


[456] 


Recombinant  DNA  Research,  Volume  14 


Recombinant  DMA  Advisory  Committee  - 2/4/91 

Dr.  Rosenberg  said  that  the  protocol  had  undergone  a modification  as  a result  of  a 
request  from  the  Food  and  Drug  Administration  (FDA)  to  lower  the  initial  starting  dose 
to  3 X 10®  cells  and  to  eliminate  co-administration  of  11^2.  However,  the  FDA  said  that 
if  this  dose  escalation  was  used,  a weekly  escalation  was  permissible  rather  than  once 
every  three  weeks.  When  a maximum  tolerated  dose  is  reached,  the  dose  is  reduced  to 
one-third  of  this  and  then  a new  triweekly  escalation  using  this  one-third  dose,  in 
combination  with  IL-2,  is  started.  This  modification  was  brought  about  by  the  desire  on 
the  part  of  the  investigators  to  use  a vector  from  GTI,  but  because  the  safety  studies 
were  carried  out  with  a Cetus-produced  vector,  the  FDA  had  thought  it  necessary  to 
drop  the  starting  levels. 

Therefore,  the  protocol  had  begun  with  a weekly  dose  of  3 X 10®  TNF^jl  cells,  and  that 
the  first  2 patients  had  received  these  doses.  On  February  8,  1991,  the  first  escalation  to 
3 X 10^  cells  will  take  place.  This  will  cause  a delay  of  about  5 weeks  in  terms  of  getting 
the  doses  of  TNFjil  in  combination  with  IL-2,  but  that  it  is  being  done  in  the  interest  of 
patient  safety. 

Because  of  the  extensive  disease  in  the  patients  currently  under  treatment,  Dr. 

Rosenberg  thought  the  experiment  would  put  the  investigators  in  a position  to  make  a 
conunent  on  the  effectiveness  of  the  cells.  However,  because  40%  of  patients  respond  to 
TILs  without  the  TNF  gene  it  will  require  a larger  series  of  patients  to  see  whether  or 
not  this  modification  represents  an  improvement.  He  hoped  to  treat  50  patients  with  the 
TNFtil  cells  over  the  course  of  the  next  year. 

Dr.  Mclvor  asked  if  there  was  any  change  in  the  amount  of  expression  the  investigators 
were  getting  from  the  transduced  TILs  before  they  are  infused  into  the  patients.  Dr. 
Rosenberg  said  that  they  were  not  capable  of  getting  the  gene  into  all  of  the  TILs  being 
produced  by  the  patients  and  that  it  was  difficult  to  do,  but  by  following  cell  cycle 
kinetics  of  the  TILs  and  adding  the  vector  exactly  when  the  cells  were  in  S phase,  the 
transduction  efficiency  was  being  improved. 

Dr.  Mclvor  asked  if  negative  control  samples  were  being  taken  from  non-tumorous 
tissues  to  indicate  homing  to  tumor  relative  to  normal  tissue.  Dr.  Rosenberg  said  that 
they  had  tried  hard  to  get  this  data  but  that  so  far  the  only  option  to  get  normal  tissue 
has  been  at  autopsy.  Biopsies  have  been  taken  from  two  patients  who  had  died.  Using 
PCR  there  was  no  finding  of  TILs  in  normal  tissue  in  one  case,  but  in  the  other  case 
there  was  a positive  finding  in  one  side  of  the  renal  cortex.  This  was  thought  to  be  due 
to  contamination  and  that  PCR  is  being  repeated.  There  was  no  evidence  of  continued 
survival  in  normal  tissues  at  a sensitivity  of  1 in  100,000  cells. 

Dr.  Atlas  noted  that  the  original  protocol  was  designed  to  determine  a maximum 
tolerated  dose,  and  he  wondered  if  the  change  in  the  protocol,  starting  at  a lower  dose 
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and  increasing  the  dose  twice  as  fast,  will  affect  the  ability  to  determine  what  the  real 
maximum  entry  dose  level  should  be.  Dr.  Rosenberg  said  this  was  a good  point  but 
noted  that  toxic  effects  of  TNF  would  be  expected  to  be  seen  hours  after  infusion, 
although  some  might  take  longer  because  of  slower  clearance  from  the  liver.  The 
patients  were  being  closely  monitored  as  far  as  central  venous  oxygen  saturation, 
systemic  vascular  resistance,  and  cardiac  output,  and  to  date  no  changes  in  any 
parameter  have  been  noted.  To  date,  the  patients  had  been  treated  on  an  out-patient 
basis  because  of  the  lack  of  any  signs  of  deleterious  effects.  However,  when  the  doses 
are  escalated  to  higher  levels  he  anticipated  they  would  need  to  remain  hospitalized. 

Dr.  McGarrity  asked  the  committee  members  how  long  they  thought  that  it  would  be 
necessary  to  continue  to  receive  these  interim  reports  from  the  investigators  on  approved 
protocols.  He  also  asked  whether  there  needed  to  be  some  clarification  as  to  what  is  a 
"minor"  modification  or  change  so  that  neither  the  investigators  nor  the  committee  are 
put  in  the  position  of  being  surprised  by  something  in  the  future. 

Dr.  Walters  said  the  issue  of  how  long  interim  reports  should  continue  had  not  been 
discussed  by  the  HGTS.  He  noted  that  the  HGTS  did  receive  correspondence  between 
the  FDA  and  Dr.  Rosenberg  relative  to  the  changes  that  had  been  made  to  the  protocol. 

Dr.  McGarrity  asked  where  the  delays  had  come  in  the  final  approvals  necessary  to 
begin  the  THF-^l  protocol,  and  whether  they  were  due  to  technical  difficulties  with  the 
FDA,  or  internal  NIH  delay.  Much  mention  had  been  made  of  delays,  and  he  thought  it 
was  good  for  the  committee  to  be  aware  of  the  situation  in  this  case.  Dr.  Rosenberg 
said  the  FDA  approved  the  protocol  on  January  8,  1991.  Dr.  McGarrity  noted  that  this 
was  considerably  longer  than  the  30  days  in  which  the  FDA  is  required  to  act  on  a 
submission.  Dr.  Rosenberg  said  they  did  respond  within  30  days  but  their  response 
asked  for  more  data  on  potential  toxicities  and  changes  in  doses.  Negotiations  between 
the  investigators  and  the  FDA  resulted  in  the  protocol  not  being  approved  by  the  FDA 
until  January  8,  1991. 

Dr.  McGarrity  thanked  Dr.  Rosenberg  for  his  update  on  the  TNFjjl  protocol  and  noted 
for  the  record  that  a written  update  was  also  submitted  on  the  neomycin-resistant  TIL 
protocol. 

Dr.  Walters  said  for  the  first  few  human  gene  therapy  protocols,  it  may  be  worthwhile  to 
continue  to  get  updates  at  each  meeting  of  the  RAC,  primarily  on  issues  of  safety.  It  will 
be  much  longer  before  any  efficacy  data  will  be  available.  However,  since  this  research 
is  so  novel,  these  reports  may  help  the  RAC  and  HGTS  in  their  ability  to  monitor  these 
protocols. 

Dr.  McGarrity  thanked  all  the  investigators  and  wished  them  continued  success  in  their 
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research  efforts.  He  then  called  on  Dr.  Mclvor  to  present  the  next  agenda  item. 

PRECLINICAL  DATA  (ANIMAL  MODELS)  FOR  HUMAN  GENE  THERAPY 
PROTOCOLS: 

Dr.  Mclvor  noted  that  the  HGTS  had  approved  5 protocols,  two  of  which  would  be 
before  the  committee  today  for  consideration,  and  that  the  RAC  had  already  approved 
three  such  protocols.  However,  in  all  cases  there  seemed  to  be  good  reasons  why  good 
preclinical  data  could  not  be  provided  with  the  protocols.  He  was  concerned  that  a 
major  policy  was  being  set  as  a result  of  the  case-by-case  consideration  of  these 
protocols,  and  it  was  time  the  committee  considered  the  role  and  expectations  of 
preclinical  studies  in  human  gene  transfer  protocols,  separate  and  apart  from  any  specific 
protocol  being  discussed. 

Dr.  Mclvor  said  it  was  apparent  to  anyone  considering  human  gene  therapy  that 
experiments  in  animals  are  of  the  utmost  importance  to  demonstrate  the  feasibility  of 
proceeding  to  human  trials.  This  approach  sets  an  extensive  precedent  in  the  evaluation 
of  new  clinical  therapies  for  human  disease.  However,  Dr.  Mclvor  was  concerned  that, 
unless  the  RAC  takes  the  time  to  clarify  its  expectations  in  this  regard,  investigators 
submitting  protocols  in  the  future  will  consistently  fall  short  in  supplying  such  data. 

Dr.  Mclvor  said  that  perhaps  the  Points  to  Consider  document  should  be  modified  by 
incorporation  of  a phrase  such  as  "results  demonstrating  the  efficacy  and  feasibility  of  the 
proposed  procedure  using  the  most  relevant  animal  and/or  cell  culture  model  systems 
should  be  included."  This  would  be  a stronger  statement  than  what  is  currently 
contained  in  the  Points  to  Consider,  which  simply  asks  the  investigator  to  describe  results 
obtained  in  preclinical  studies.  He  asked  that  this  item  be  placed  on  the  agenda  for  the 
next  RAC  meeting  and  said  he  would  welcome  comment  from  the  rest  of  the  committee 
on  this  issue. 

Dr.  Anderson  said  that  it  was  true  that  the  protocols  that  had  come  forward  to  this  point 
had  not  had  substantial  animal  studies  on  efficacy,  but  added  that  this  was  because  of  the 
lack  of  animal  models.  In  contrast  there  were  substantial  adequate  safety  studies 
performed  in  animals  to  address  issues  of  safety  and  that  it  was  only  the  efficacy  studies 
which  were  lacking. 

Dr.  Mclvor  understood  this  but  noted  that  efficacy  was  an  issue  to  be  considered  in 
determining  feasibility.  He  was  afraid  that  the  message  being  sent  to  investigators  was 
that  there  is  no  necessity  to  do  animal  work. 

Dr.  McGarrity  asked  Dr.  Walters  if  this  issue  could  be  brought  before  the  HGTS  at  its 
next  meeting.  Dr.  Walters  ensure  that  it  was  placed  on  the  agenda  for  discussion  at  the 
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next  meeting. 

Dr.  McGarrity  then  called  a 15  minute  recess  for  coffee  and  asked  the  committee  to 
reassemble  at  10:30  a.m. 

Dr.  McGarrity  called  the  committee  back  to  order  after  the  morning  recess  and  called  on 
Dr.  Gellert  to  present  the  next  agenda  item. 

VI.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  "NIH  GUIDELINES" 

REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  "THE 
ADMINISTRATION  OF  INTERLEUKIN-2,  INTERLEUKIN-4,  AND  TUMOR 
INFILTRATING  LYMPHOCYTES  TO  PATIENTS  WITH  MELANOMA": 

Dr.  Gellert  said  that  this  proposal  was  very  similar  to  the  first  approved  protocol  using  a 
neomycin  resistance  gene  to  mark  TILs  in  melanoma  patients.  Tlie  main  difference  was 
that  the  cells  would  be  cultured  in  IL-4,  and  that  IL-4  would  also  be  administered  to 
patients.  He  said  that  Dr.  Lotze  had  given  assurance  that  IL-4  had  already  been  used  at 
NIH  to  expand  cells  in  culture.  However,  data  on  such  experiments  had  never  been 
reviewed  by  the  RAC,  and  Dr.  Gellert  suggested  that  it  may  be  useful  to  have 
information  on  any  significant  differences  that  had  been  noted  when  using  the  IL-2/IL-4 
cell  expansion. 

Dr.  Gellert  questioned  the  rationale  contained  in  the  protocol  for  dose  escalation  which 
called  for  escalation  to  continue  unless  100%  of  patients  reached  Grade  IV  toxicity  and 
asked  for  further  discussion  on  this  issue.  Further,  the  protocol  was  unclear  as  to  the 
doses  of  cells  to  be  administered  in  this  protocol.  One  of  the  new  features  of  the 
protocol  was  supposed  to  have  been  that  the  fraction  of  gene-marked  cells  given  would 
be  greater  than  in  previous  protocols,  using  50%  of  marked  cells.  However,  the  protocol 
contained  a statement  to  the  effect  that  a previous  protocol  had  already  been  conducted 
at  a 50%  level.  Furthermore,  the  protocol  implied  that  in  one  experiment  100%  gene- 
marked  cells  would  be  used  but  at  a very  small  dose.  He  asked  for  clarification  of  this 
statement. 

He  was  not  particularly  concerned  about  using  high  proportions  of  transduced  cells 
containing  the  neomycin  resistance  gene,  but  rather  he  was  concerned  about  the 
manipulations  necessary  to  transduce  the  cells  and  select  for  G418  resistance.  In  such 
cases,  it  would  be  difficult  to  ensure  that  the  cells  surviving  such  manipulations  would 
have  the  same  properties  as  the  initial  cells  and  whether  their  tumor  homing  and  tumor 
killing  capabilities  would  be  the  same. 

As  far  as  the  possibility  of  insertional  mutagenesis.  Dr.  Gellert  said  that  the  protocol 
called  for  extensive  testing  of  the  cells  in  vitro  before  reinsertion.  He  did  not  know  of 
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any  way  of  testing  this  that  would  be  relevant.  By  using  a retroviral  vector  there  will  be 
no  way  of  controlling  the  location  of  gene  insertion  and  therefore  genes  could  be 
activated  or  inactivated  at  any  position  in  the  genome. 

Dr.  Carmen  said  his  review  was  more  from  a layman's  standpoint,  since  his  background 
was  in  social  science,  and  that  he  would  split  the  review  into  issues  of  assessment  of  the 
research  design  and  informed  consent.  He  agreed  that  the  protocol  was  very  similar  to 
the  Anderson-Blaese-Rosenberg  protocol  involving  the  Neo’^-marked  TlLs,  but  that  he 
was  confused  by  the  fact  that  there  were  5 mini-protocols  under  the  umbrella  of  this 
overarching  protocol  that  involved  patients  suffering  from  cancers  other  than  melanoma. 
Furthermore,  that  in  response  to  a question  from  Dr.  Parkman,  Dr.  Lotze  had  replied 
that. 


"The  main  goal  of  our  series  of  protocols  is  to  evaluate  the  ability  of 
combinations  of  IL-2  and  IL-4  to  enhance  the  antitumor  efficacy  of  the 
adoptive  transferred  TILs." 

Dr.  Carmen  said  that  this  sounded  more  like  a Phase  II  trial  than  a Phase  I trial. 
Therefore,  it  seemed  that  a risk-benefit  assessment  must  be  performed  and  he  went 
about  it  in  the  following  two  steps: 

a.  Assessment  of  the  TIL  cell  expansion,  in  vitro,  in  the  presence  of  both  IL-2 
and  IL-4,  followed  by  an  application  of  retrovirally  mediated  genetic 
transduction  to  a small  portion  of  the  TILs;  and, 

b.  Assessment  of  the  introduction,  in  vivo,  of  the  mutant  artifacts  in 
conjunction  with  IL-2  and  IL-4. 

Dr.  Carmen  said  that  after  using  this  assessment  technique  he  thought  that,  judged  solely 
as  a gene  transfer  exercise,  the  protocol  seemed  reasonable  and  appropriate,  using  the 
Anderson-Blaese-Rosenberg  regimen,  to  track  the  lymphocytes  being  used.  As  a TILs 
cell  therapy  exercise,  the  benefits  to  the  patients  were  speculative,  but  the  risks  to  the 
patients,  given  their  terminal  status,  were  minimal. 

Dr.  Carmen  said  that  when  the  Anderson-Blaese-Rosenberg  protocol  to  treat  patients 
with  severe  combined  immune  deficiency  (SCID)  patients  was  before  the  RAC,  he  had 
asked  the  investigators  to  include  in  their  informed  consent  documents  disclosures  which 
would  identify  the  contents  and  purposes  of  all  alien  DNA  employed  as  recombinants 
which  the  investigators  agreed  to  supply.  In  the  protocol  before  the  committee,  nothing 
is  included  which  tells  the  patient  either  what  the  gene  is  that  is  being  employed  or 
information  about  the  retroviral  vector.  He  identified  this  as  the  only  deficiency  in  the 
informed  consent  document. 
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Dr.  Walters  said  that  when  the  protocol  was  approved  by  the  HGTS,  one  of  the 
stipulations  was  to  include  the  definition  of  how  the  homing  experiments  were  to  be 
carried  out.  A revised  informed  consent  form  was  to  be  supplied  and  this  was  to  include 
the  following  changes: 

1.  That  a list  of  co-investigators  and  associate  investigators  be  deleted  from 
the  informed  consent  document; 

2.  That  the  investigator  add,  at  the  beginning,  a statement  of  the  purpose  of 
the  study,  highlighting  that  there  will  be  gene  marking  of  some  of  the  cells 
that  will  be  infused  into  the  patient  with  an  emphasis  on  what  is  different 
in  this  case  from  the  kind  of  therapy  that  otherwise  would  be  given; 

3.  Editorial  changes  in  the  discussion  of  the  issue  of  confidentiality; 

4.  Editorial  changes  in  the  discussion  of  the  issue  of  long-term  withdrawal 

from  the  protocol  to  include  the  patient's  right  to  withdraw,  but  also 

stressing  the  importance  of  staying  with  the  study  on  a long-term  basis; 

5.  Removal  of  an  error  introduced  by  word  processing  which  caused  two 
sentences  to  be  juxtaposed  relating  to  potential  side  effects;  and, 

6.  Clarification  of  issues  as  to  what  the  patients  would  be  paying  for  and  what 
costs  would  be  borne  by  the  study,  as  well  as  any  additional  costs  which 
may  accrue  to  patients  as  a result  of  their  participation  in  the  experimental 
portion  of  the  study. 

Dr.  Walters  noted  that  the  subcommittee  had  given  approval  for  the  proposal  to  come 
directly  to  the  RAC  via  the  primary  and  secondary  reviewers  for  the  subcommittee. 

Dr.  Mclvor  asked  if  Dr.  Walters  found  the  methodology  for  the  homing  experiments  to 
be  sufficiently  clarified.  Dr.  Walters  had  not  seen  anything  written  that  updated  the 
protocol  in  any  way,  and  he  supposed  that  the  investigators  would  be  addressing  this  in 
their  comments. 

Dr.  Geiduschek  said  that  despite  the  fact  that  only  a small  portion  of  this  protocol  came 
directly  under  the  auspices  of  the  RAC,  it  was  important  that  the  investigators 
appropriately  inform  the  patients  that  the  gene  marking  aspect  of  the  protocol  is  of  no 
conceivable  benefit  to  the  patient.  Further,  it  appeared  that  the  patients  were  defraying 
a substantial  portion  of  the  cost  of  the  study.  He  was  worried  about  the  long-term 
consequences  of  allowing  such  a protocol  to  go  forward  without  more  detailed 
consideration  by  the  committee. 
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Dr.  McGarrity  noted  that  traditionally  prior  to  1981  RAC  review  was  entirely  scientific  in 
scope.  However,  after  the  publication  of  the  National  Academy  of  Sciences'  document 
entitled  Splicing  Life,  it  became  apparent  that  ethical  issues  needed  to  be  considered  in 
review  of  human  gene  therapy  protocols.  Dr.  Walters  noted  that  it  was  the  President's 
Commission  on  Bioethics  that  produced  the  report,  Splicing  Life.  Although  it  contained 
a thorough  discussion  of  the  philosophical  aspects  of  human  gene  therapy  research,  it 
was  the  result  of  a request  by  the  then-Chair  of  the  RAC,  Mr.  Robert  Mitchell,  that  the 
RAC  began  discussing  human  gene  therapy  research.  As  a result  of  this  discussion,  the 
Points  to  Consider  document  was  developed  to  look  at  the  scientific  issues  as  well  as 
social  and  ethical  considerations  such  as  informed  consent,  privacy,  and  confidentiality. 

Dr.  McGarrity  then  summarized  what  had  been  requested  from  Dr.  Lotze  thus  far. 
Further  issues  for  discussion  were  gene  transduction  efficiency,  informed  consent,  and 
patient  costs.  He  also  noted  that  on  page  16  of  tab  1413,  the  final  paragraph,  as  it  was 
stated: 


"Although  we  plan  to  use  LNL6  for  the  protocol  submitted,  if  a superior 
vector  becomes  available  we  would  use  it.  We  would  make  this 
substitution  only  with  the  approval  of  the  FDA  and  notification  of  the 
RAC." 

Dr.  McGarrity  said  that  such  a change  would  require  not  only  notification  of  the  RAC 
but  approval  of  the  RAC. 

Dr.  Anderson  said  that  this  particular  wording  was  taken  directly  from  the  N2/TIL 
protocol  and  was  a result  of  HGTS  insistence  that  the  investigators  switch  to  the  LNL6 
vector,  rather  than  using  the  N2  vector,  despite  lack  of  FDA  approval  of  the  LNL6 
vector.  This  had  set  a precedent,  which  he  had  included  in  several  documents  after  that 
point,  that  the  replacement  of  a superior  vector  is  not  even  a minor  amendment  that 
requires  approval.  The  intention  was  to  allow  use  of  safer  vectors  as  they  are  developed, 
and  to  be  able  to  substitute  them  with  FDA  approval. 

Dr.  McGarrity  said  this  particular  substitution  of  vectors  had  been  the  basis  for  the 
development  of  the  rapid  review  process  for  minor  changes.  In  light  of  this  new  process 
now  being  in  place  it  would  be  the  one  that  should  be  followed.  Dr.  Anderson  said  that 
several  other  protocols,  including  Dr.  Brenner's,  contain  the  exact  same  wording.  Since 
it  is  recognized  now  that  such  a vector  substitution  is  a minor  modification,  the  wording 
will  have  to  be  modified  in  these  protocols. 

Dr.  McGarrity  called  on  Dr.  Lotze  to  present  the  protocol  and  respond  to  the  questions 
put  forward  by  the  conunittee.  Dr.  Lotze  said  he  would  try  to  discuss  comments  that 
arose  both  in  the  meeting  of  the  HGTS  and  in  this  meeting. 
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Dr.  Lotze  said  that  this  research  represents  a costly  investment  to  the  institutions 
embarking  on  it.  The  estimated  cost  of  merely  growing  up  cells  for  adoptive  transfer  is 
in  the  range  of  $20,000  to  $30,000  dollars  per  patient.  Dr.  Lotze  said  his  comments 
should  be  taken  in  light  of  these  factors. 

He  said  that  the  original  protocol  submitted  to  the  RAC  called  for  administration  of  11^2 
with  TlLs  and  that  in  the  time  that  had  elapsed  between  the  original  submission  and 
today,  the  protocol  had  undergone  several  iterations  in  an  attempt  to  improve  on  the 
therapy.  The  introduction  of  IL-4  into  the  protocol  was  one  attempt  to  enhance  the 
growth  of  TILs  and  is  something  which  has  been  shown  to  increase  growth  and  activity  of 
TILs.  Approximately  20-30  patients  had  received  TILs  grown  in  combinations  of  IL-2 
and  IL-4  and  that  there  were  no  differences  in  terms  of  responsiveness.  He  identified 
one  patient  who  had  received  transduced  TILs,  a portion  of  which  were  grown  in 
combinations  of  IL-2  and  IL-4. 

Dr.  Lotze  said  there  were  two  approaches  to  improving  this  therapy: 

1.  The  introduction  of  cytokines,  such  as  TNF,  which  can  improve  the  efficacy 
of  the  cells;  and, 

2.  Methods  to  improve  the  ability  of  the  cells  grown  in  tissue  culture  to  be 
able  to  home  to  tumor  sites  more  efficiently  and  perhaps  engraft  and 
persist  for  longer  periods  of  time. 

Dr.  Lotze  said  his  protocol  was  seeking  to  use  the  first  approach,  to  use  cytokines  which 
are  believed  to  be  important  for  improved  T cell  growth  and  activity. 

He  said  there  was  substantial  information  gained  from  treating  over  100  patients  at  the 
National  Cancer  Institute  (NCI)  with  IL-4  alone,  or  IL-2  plus  IL-4.  In  fact,  the  major 
goal  of  this  protocol  is  to  obtain  tumor  specimens  repeatedly  in  an  attempt  to  assess 
whether  TILs  have  targeted  to  the  sites  in  ways  that  have  been  anticipated. 

Dr.  Lotze  said  it  had  become  apparent  that  there  are  toxic  effects  associated  with  this 
type  of  therapy.  Because  of  the  terminal  nature  of  the  patients  who  will  be  entered  into 
the  protocol,  and  the  fact  that  they  have  failed  all  other  known  therapies,  the  risk  to  the 
patients  is  minimal. 

In  responding  to  questions  as  to  the  actual  dosage  of  cells  to  be  used,  Dr.  Lotze  admitted 
that  the  protocol  was  somewhat  confusing.  He  explained  that  they  would  take 
approximately  half  of  the  TILs  initially,  attempt  to  transduce  them,  and  insert  the 
neomycin  phosphotransferase  (NPT)  gene.  The  goal  is  then  to  give  no  more  than  10% 
of  the  transduced  TILs  along  with  non-transduced  TILs.  He  had  assayed  TILs  into 
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which  the  NPT  gene  was  inserted  and  there  was  no  difference  in  terms  of  cytolytic 
activity.  The  question  of  how  the  cells  would  react  in  vivo  is  another  matter  and  can 
only  be  answered  by  giving  a pure  population  of  such  cells,  which  is  not  the  intent  of  the 
protocol.  In  previous  studies  it  has  been  possible  to  transduce  upwards  of  50%  of  the 
cells,  but  only  20%  end  up  becoming  marked  with  the  NPT  gene. 

Dr.  Lotze  said  that  the  issues  regarding  tumorigenesis  were  difficult  to  resolve,  but  there 
had  never  been  an  identifiable  tumor  caused  in  subhuman  primates  using  this  identical 
vector,  even  when  giving  concentrated  cultures  of  this  virus  intravenously.  There  were 
no  instances  of  tumor  production  by  the  virus  in  murine  models.  This  does  not  mean 
that  it  cannot  occur  and  noted  that  it  was  still  of  concern  to  the  investigators,  even  to  the 
point  of  their  evaluating  the  potential  use  of  other  vectors  that  can  be  very  precisely 
inserted.  The  vector  they  were  exploring  was  a adeno-associated  virus  vector  which 
inserts  on  chromosome  19.  The  vector  has  not  been  available  yet  for  study  but  is 
currently  being  evaluated.  He  underlined  that  the  vector  they  are  planning  to  use  is  the 
identical  vector  that  has  been  used  in  patients  previously  and  as  yet  there  is  no  evidence 
of  tumorigenesis  in  animals. 

Dr.  McGarrity  asked  whether  the  cost  estimate  of  $20,000-$30,000  for  adoptive  transfer 
was  based  on  just  working  with  the  TILs  and  disregarded  the  marked  gene.  Dr.  Lotze 
said  that  this  is  just  the  cost  associated  with  the  TILs  and  there  is  no  cost  charged  for 
marking.  None  of  the  very  experimental  components  of  the  therapy  would  be  charged  to 
the  patient,  including  the  gene  marking. 

Dr.  Krogstad  asked  what  the  patients  would  be  billed  for  in  these  studies.  Dr.  Lotze  said 
that  his  institution  had  a long  history  of  involvement  in  testing  novel  therapies  such  as 
liver  transplantation  and  that  it  had  championed  the  use  of  biologic  agents.  Every 
attempt  is  made  to  obtain  payment  from  third  party  payers  prior  to  administration  of 
therapy  to  patients.  A large  infrastructure  has  evolved  to  assist  patients  so  that  no 
umeasonable  costs  are  borne  by  the  patient.  Such  costs  are  handled  on  a case-by-case 
basis. 

Dr.  Krogstad  was  concerned  with  the  continuing  struggles  relative  to  payment  by  third 
party  payers.  He  wondered  whether  this  would  not  be  such  an  impediment  to  human 
gene  therapy  that  it  may  in  fact  bring  into  question  whether  it  can  be  performed  outside 
the  confines  of  the  NIH.  Such  circumstances  could  limit  the  transfer  of  this  technology 
from  experimental  to  applied  research  and  into  general  practice. 

Dr.  Lotze  remarked  that  cautions  were  well  founded  but  that  he  wanted  to  keep  these 
issues  separate  from  the  direct  issues  surrounding  approval  of  the  protocol  by  the 
committee.  He  reiterated  that  no  costs  associated  with  the  experimental  therapy, 
including  the  administration  of  TILs  and  gene  marking  of  TII^,  would  be  borne  by  the 
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patients. 

Dr.  Gellert  said  that  one  issue  that  still  remained  was  the  fact  that  third  party  payers 
may  pay  for  the  cost  of  direct  treatment,  but  that  they  often  refuse  to  pay  for  the  cost  of 
complications  that  result  from  experimental  treatments,  and  he  asked  for  Dr.  Lotze's 
comments  on  this.  Dr.  Lotze  said  this  was  a problem  outside  the  confines  of  a Federally 
supported  institution  such  as  the  NIH,  and  that  it  was  a societal  issue  that  must  be 
addressed.  Even  the  NIH  has  a proviso  in  its  informed  consent  to  the  effect  that  there  is 
no  guarantee  that  even  the  Federal  government  will  make  payment  for  injuries  incurred 
as  a result  of  experimental  therapies.  This  was  not  his  area  of  expertise,  but  he  believed 
his  protocol  was  reflective  of  the  standard  approach  that  is  taken  both  inside  the  NIH 
and  in  academia,  in  dealing  with  the  conduct  of  experimental  therapies. 

Dr.  Lotze  wanted  to  make  it  clear  that  both  a bacterial  gene  and  a murine  virus  were 
being  used  in  this  protocol.  He  asked  that  he  be  allowed  to  forward  a revised  protocol 
to  the  RAC  by  the  end  of  the  week  incorporating  all  the  changes  that  had  been 
discussed  at  the  HGTS  and  here  in  this  meeting. 

Dr.  Post  had  two  questions  for  Dr.  Lotze.  One  question  related  to  G418  selection.  He 
asked  whether  this  had  been  done  before  in  TILs.  His  second  question  dealt  with 
mention  in  the  protocol  of  transduction  of  bone  marrow  cells. 

Dr.  Lotze  said  that  the  reference  to  bone  marrow  cells  was  a word  processing  error 
which  had  crept  into  the  protocol  and  had  been  removed  from  the  current  version  of  the 
protocol.  However,  the  issue  of  G418  selection  is  deceptive  in  that  sometimes  cells  that 
contain  the  gene  will  grow  up  in  G418;  other  times  these  cells  are  less  well  protected 
from  the  effects  of  G418  and  they  do  not  grow.  The  intent  of  the  protocol  is  to  select  in 
G418  to  maximize  the  chance  they  would  be  able  to  detect  the  cells  in  the  peripheral 
blood.  A goal  of  the  protocol  would  be  to  attempt  to  carry  out  parallel  cultures.  That 
is,  TILs  selected  in  G418  and  TILs  which  were  not  selected.  He  would  attempt  to  infuse 
cells  that  were  cultured  in  G418  since  they  would  be  more  likely  to  carry  the  marker 
gene  and  provide  better  information.  However,  because  of  G418's  toxicity  to 
mammalian  cells,  this  may  not  be  possible.  Thus,  the  investigators  would  like  to  be  able 
to  give  selected  transduced  cells  but  also  have  the  possibility  to  give  unselected  suitably 
marked  cells  as  well. 

Dr.  Gellert  was  not  clear  on  the  issue  of  the  Grade  IV  toxicity.  He  asked  if  it  was  really 
the  intent  to  stop  escalation  only  if  100%  of  the  patients  encountered  Grade  IV  toxicity, 
and  what  would  be  expected  to  be  seen  at  higher  dose  levels. 

Dr.  Lotze  said  that  the  protocol  defined  Grade  IV  toxicity  as  "platelet  counts  that  fall 
below  25,000  per  cubic  millimeter."  This  is  a level  of  toxicity  which  precludes  further 
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administering  the  therapy  until  the  platelet  count  comes  back  to  normal,  because  of 
problems  associated  with  bleeding.  However,  this  would  not  prevent  going  ahead  and 
retreating  the  patient  after  the  platelet  count  had  returned  to  normal. 

He  said  the  reason  for  a step-wise  dose  escalation  was  to  introduce  an  additional  level  of 
safety  into  the  protocol.  It  was  known  that  humans  could  tolerate  the  higher  levels  of 
IL-2/IL-4  safely  and  that  there  had  not  been  any  deaths  in  patients  receiving  this 
combination  at  the  high  or  low  doses.  TILs  do  not  add  substantively  to  the  toxicity 
associated  with  IL-2  administration.  However,  since  TELs  have  not  been  given  to 
patients  along  in  combination  with  II^2/IL-4  at  the  higher  dose  it  is  thought  safer  to 
introduce  a lower  dose  escalation  to  err  on  the  side  of  maximum  safety.  The  decision  to 
proceed  will  be  based  on,  once  again,  patient  safety  and  if  no  severe  toxicity  is  associated 
with  TIL  administration  with  IL-2/IL-4  at  the  lower  level,  then  the  dose  would  be 
escalated  to  the  higher  level. 

Dr.  Anderson  said  that  although  Grade  IV  toxicity  is  deemed  to  be  associated  with  life- 
threatening  non-reversible  toxicity,  in  cancer  patients  this  is  not  the  rule.  Commonly  it  is 
a result  of  accrued  IL-2  toxicity  over  time  and  once  administration  of  IL-2  is  stopped,  the 
patient's  symptoms  reverse  and  within  24  hours  the  patients  are  back  to  near  normal. 

Dr.  Lotze  emphasized  that  there  appear  to  be  dose-response  relationships  in  cancer  that 
show  that  increases  in  treatment  are  associated  with  enhanced  response  rates.  This  is 
true  also  for  the  use  of  11^2  single  agent  treatment. 

Dr.  Walters  called  for  further  discussion  on  the  issue  of  how  the  homing  experiments  will 
be  performed.  Dr.  Lotze  said  the  HGTS  had  raised  the  question  of  why  these  studies 
were  being  carried  out.  The  reason  for  doing  the  studies  was  to  test  questions  of  TILs 
homing  and  persistence.  The  consent  document  as  well  as  the  revised  protocol  clearly 
states  that  biopsies  will  be  done  repeatedly  and  in  fact  is  the  major  goal  of  the  protocol. 
Dr.  Mclvor  said  that  the  subcommittee  had  voted  to  approve  this  protocol  with  the  idea 
in  mind  that  it  would  come  to  the  RAC  with  all  of  the  details  spelled  out  on  the  homing 
and  persistence  experiments.  Further,  he  did  not  feel  any  direct  preclinical  data  had 
been  presented  to  show  that  the  cell  marking  experiment  could  work. 

Dr.  Lotze  reiterated  that  the  major  goal  of  the  protocol  was  to  track  the  cells  and  try  to 
see  if  they  migrate  into  tumor  sites  better  than  in  blood  or  skin.  That  despite  what  the 
protocol  seemed  to  say,  this  was  the  major  goal.  As  far  as  preclinical  data.  Dr.  Lotze 
said  that  information  was  provided  in  terms  of  his  previous  experience  with  IL-2  and  11^ 
4 in  patients,  which  was  recently  published  in  The  Journal  of  Experimental  Medicine^ 
which  shows  that  IL-4  in  addition  to  IL-2  causes  enhanced  growth  of  TILs  and  allows  for 
a decrease  in  the  non-specific  cytolytic  activity.  Animal  model  data  for  this  protocol  was 
no  better  or  worse  than  that  for  any  protocols  so  far  approved.  The  major  problem 
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again  was  the  ability  to  transduce  TILs  in  the  mouse  model  in  the  same  way  as  with 
humans  cells.  Dr.  Mclvor  said  that  if  preclinical  data  did  in  fact  exist,  it  was  not 
included  in  the  protocol  and  that  it  should  be. 

Dr.  R.  Murray  brought  up  a procedural  question  dealing  with  the  method  in  which  the 
subcommittee  had  approved  the  protocol.  The  subcommittee  provided  the  investigator 
with  a detailed  list  of  conditions  under  which  it  would  approve  the  protocol  in  order  for 
the  RAC  to  review  it  at  this  meeting.  What  he  had  before  him  was  the  same  exact 
protocol  as  was  received  at  the  HGTS  meeting,  and  that  the  reviewers  had  in  fact  been 
asked  to  review  the  same  protocol  without  substantive  changes.  Historically  there  had 
been  a problem  when  a protocol  was  forwarded  to  the  RAC  for  consideration  without 
approval  of  the  HGTS,  and  he  concluded  that  this  situation  was  being  repeated  in  this 
case. 

Dr.  McGarrity  said  that  the  subcommittee  had  approved  the  protocol  to  go  forward  to 
the  RAC  with  supplemental  data.  It  was  the  committee's  decision  to  determine  whether 
this  supplemental  data  had  in  fact  been  supplied. 

Dr.  R.  Murray  said  that  his  impression  was  that  this  data  was  to  have  been  supplied  in 
writing  so  that  the  reviewers  could  view  the  complete  revised  protocol,  including  the 
supplemental  data,  in  order  to  form  a judgement  on  the  merits  of  the  protocol. 

Dr.  B.  Murray  noted  that  the  question  was  not  whether  the  HGTS  and  the  RAC  were 
following  its  own  procedures,  but  whether  the  investigators  had  followed  through  on  their 
promise  to  supply  supplemental  data  before  the  protocol  was  reviewed.  She  said  that 
apparently  they  may  not  have  complied  with  the  stipulations  placed  on  them  by  the 
HGTS. 

Dr.  Lotze  responded  that  the  subcommittee  had  given  the  protocol  a very  fair  hearing 
and  that  most  of  the  changes  they  requested  were  really  for  clarification  rather  than 
substantive  changes.  Since  he  had  never  received  any  formal  comments  from  the 
subcommittee  and  since  he  had  heard  that  the  protocol  had  been  submitted  to  the  full 
RAC,  he  thought  the  explanations  and  clarifications  given  were  sufficient.  He  had  made 
pen  and  ink  changes  to  his  own  document,  and  he  was  aware  that  these  were  not 
generally  available  to  the  reviewers  and  the  committee  in  their  copies.  He  was  aware 
that  the  RAC  would  have  the  right,  based  on  what  he  now  understood  of  the  approval 
being  granted  with  stipulations,  to  table  discussion  on  the  protocol  and  await  the  data, 
but  that  he  and  his  group  were  anxious  to  push  ahead  with  the  protocols. 

Dr.  Wivel  noted  that  a portion  of  the  transcript  of  the  meeting  of  the  HGTS  was  sent  to 
Dr.  Lotze  via  FAX  detailing  the  six  questions  which  were  the  basis  for  the  provisional 
approval  of  the  protocol.  Dr.  Lotze  said  he  had  never  seen  this  document. 
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Dr.  Mclvor  said  the  question  then  before  the  committee  was  whether  or  not  it  was 
possible  to  undertake  an  adequate  scientific  review  of  the  proposal  with  the  material 
submitted. 

Dr.  McGarrity  asked  for  a recommendation  from  the  floor,  either  in  the  form  of  a 
motion  or  in  the  form  of  friendly  advice,  in  order  to  come  to  closure  on  this  agenda 
item. 

Dr.  Anderson  regretted  that  he  had  not  thought  to  ask  Dr.  Lotze  if  he  had  received  the 
comments  from  the  HGTS  meeting.  Dr.  Anderson  noted  it  was  the  expressed  intent  of 
the  subcommittee  that  a revised  protocol  be  available  for  the  RAC  to  review.  The 
revised  protocol  was  available  back  in  Pittsburgh.  If  there  was  a procedure  in  place 
whereby  the  protocol  could  be  temporarily  approved,  pending  a review  by  the  primary 
and  secondary  reviewers  of  the  revised  protocol  to  ensure  the  verbal  statements  had 
been  carried  over  into  the  written  version  of  the  protocol. 

Dr.  Gellert  was  confused  by  references  to  a revised  protocol,  and  thought  it  was 
unfortunate  that  some  sort  of  miscommunication  had  resulted  in  the  revised  protocol  not 
being  available  for  review.  However,  the  committee  had  gotten  into  trouble  before  by 
approving  a protocol  and  then  taking  a telephone  vote  to  confirm  informal  agreements 
made  at  the  meeting.  Dr.  Gellert  then  made  a motion  to  postpone  a vote  on  this 
protocol  until  such  time  as  the  revised  protocol  has  been  made  available  for  review. 

This  could  be  done  by  the  next  meeting  of  the  RAC. 

Dr.  B.  Murray  seconded  the  motion.  She  added  that  she  was  in  attendance  at  the  HGTS 
meeting,  and  that  she  believed  it  was  evident  that  the  subcommittee  was  asking  that  the 
revised  protocol  be  made  available  to  reviewers  prior  to  the  meeting  of  the  RAC. 

Dr.  Carmen  asked  what  the  consequences  of  a 4-month  delay  would  be.  Dr.  Lotze  said 
his  primary  concern  was  that  a large  group  of  investigators  had  been  formed  at  the 
University  of  Pittsburgh,  who  were  enthusiastic  about  working  on  the  protocol.  Further, 
patients  had  indicated  an  interest  in  receiving  immunotherapy  based  on  recent  publicity 
in  both  local  and  national  media.  The  investigators  would  move  along  with  all  other 
aspects  of  the  protocol  outside  the  purview  of  the  RAC.  He  was  concerned  that  this 
delay  could  result  in  preventing  all  the  information  being  gleaned  from  these  protocols 
due  to  the  inability  to  perform  the  gene  marking  experiments. 

Dr.  Atlas  asked  how  many  of  the  questions  that  were  being  asked  dealt  with  portions  of 
the  protocol  dealing  with  gene  marking  versus  the  question  of  IL-2/IL-4  administration. 

Dr.  Walters  read  the  motion  made  by  Dr.  Epstein  at  the  November  30,  1990,  meeting  of 
the  HGTS.  His  motion  was  stated  as  follows: 
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"I  move  that  we  give  this  protocol  provisional  approval,  contingent  upon 
the  investigator  bringing  to  the  RAC  an  amended  protocol  defining  how 
the  homing  experiments  will  be  done,  and  an  amended  consent  form  to  be 
consistent  with  that." 

He  said  this  text  clearly  indicates  a request  for  information  on  being  able  to  determine 
in  a semiquantitative  way,  the  extent  of  specific  homing  of  gene-marked  TlLs  to  tumor. 

Dr.  Harriman  of  the  National  Science  Foundation  asked  whether  it  was  possible  to  have 
the  revised  protocol  FAXed  from  Pittsburgh  over  the  luncheon  recess  so  that  the 
committee  could  have  the  option  to  be  able  to  deal  with  it  during  the  meeting.  Dr. 

Lotze  agreed  to  do  this  if  the  committee  thought  this  were  an  option. 

Dr.  R.  Murray  clarified  that  it  was  unfair  to  limit  review  only  to  the  portions  dealing  with 
recombinant  DNA,  in  that  it  was  a portion  of  an  overall  protocol  which  could  not  be 
taken  out  of  context.  It  would  be  necessary  to  see  a revised  complete  protocol. 

Dr.  Mclvor  suggested  that  if  the  protocol  is  deferred,  that  it  be  sent  back  through  the 
HGTS,  so  that  at  the  next  RAC  meeting  a much  more  thorough  evaluation  could  be 
presented  in  terms  of  the  changes  that  were  being  requested. 

Dr.  Walters  felt  a bit  guilty  in  that,  as  a reviewer,  he  had  not  begun  his  review  earlier  at 
a time  when  he  could  have  advised  Dr.  Lotze  that  he  needed  to  submit  the  revised 
protocol.  Dr.  Lotze  said  that  it  was  his  own  responsibility  and  that  if  the  committee 
would  wish  to  see  the  revised  protocol,  he  could  have  it  FAXed  over  the  lunch  hour. 

Dr.  R.  Murray  felt  it  not  necessary  for  the  protocol  to  go  back  to  the  HGTS.  However, 
he  offered  a substitute  motion  to  Dr.  Gellert's  motion  to  defer.  Dr.  R.  Murray  moved 
that  he  wished  to  "change  Dr.  Gellert's  motion  to  say  that  we  would  review  the  materials 
as  soon  as  they  were  available"  and  to  exclude  the  words  "next  meeting"  in  Dr.  R. 
Gellert's  motion. 

Dr.  McGarrity  asked  Dr.  Gellert  if  he  would  accept  such  a change  in  wording.  Dr. 
Gellert  agreed  provided  the  changes  were  such  that  they  could  be  reviewed  in  a finite 
time. 

Dr.  R.  Murray  reminded  the  Chair  that  his  motion  was  made  as  a substitute  motion, 
rather  than  a friendly  amendment,  although  if  Dr.  Gellert  were  to  reword  his  motion  he 
would  withdraw  the  motion  for  a substitute  motion. 

Dr.  Atlas  seconded  Dr.  R.  Murray's  motion. 
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Dr.  Mclvor  asked  if  the  revised  protocol  included  a detailed  proposal  on  how  the  homing 
experiments  are  going  to  be  done  with  the  clinical  materials  collected  from  the 
experiments.  Dr.  Lx)tze  replied  that  his  recollection  was  that  the  revised  protocol 
contained  a paragraph  stating  that  the  investigators  would  obtain  blood,  skin  biopsies 
and  tumor  biopsies,  when  possible,  at  fixed  intervals. 

Dr.  Geiduschek  pointed  out  that  this  seemed  to  be  a technically  difficult  problem  to 
assess,  and  he  expressed  a hope  that  the  expertise  around  the  table  was  sufficient  to  be 
able  to  quickly  assess  the  revised  protocol.  He  asked  if  it  was  possible  to  assess  homing 
using  blood,  skin  and  tumor  biopsies.  Dr.  Lotze  said  that  it  was  possible  in  light  of 
experiments  performed  by  Dr.  Rosenberg  in  which  he  was  able  to  define  homing  of  TILs 
to  sites  of  tumor  with  radiolabeled  markers  using  blood  and  skin  as  controls.  Since 
radionuclide  markers  dissipate  quickly,  there  is  no  ability  for  long-term  testing. 

Dr.  R.  Murray  called  the  question  on  the  substitute  motion. 

Dr.  Anderson  called  for  a point  of  order  on  whether  such  a motion  was  consistent  with 
the  Administrative  Procedures  Act  which  required  voting  to  occur  in  a public  meeting. 

Dr.  R.  Murray  said  that  the  intent  of  his  motion  was  that  the  vote  on  the  protocol  be 
delayed  until  later  in  this  meeting  pending  receipt  and  review  of  the  revised  protocol.  If 
the  reviewers  were  unable  to  comment  on  the  revised  protocol  during  today's  meeting, 
then  it  would  become  necessary  to  delay  any  vote  until  the  next  meeting  of  the  RAC. 

Dr.  McGarrity  underlined  that  in  either  case  it  would  be  voted  on  in  a full,  open  meeting 
of  the  RAC. 

Dr.  McGarrity  called  for  a vote  on  Dr.  R.  Murray's  request  to  call  the  question  on  the 
substitute  motion.  The  vote  was  unanimous,  16  in  favor,  0 opposed,  and  no  abstentions, 
to  call  the  question.  Dr.  McGarrity  then  called  for  a vote  on  the  substitute  motion 
offered  by  Dr.  R.  Murray.  The  motion  passed  by  a vote  of  13  in  favor,  2 opposed,  and  1 
abstention. 

Dr.  R.  Murray  clarified  that  the  sense  of  his  motion  was  that  the  reviewers  must  be  able 
to  clearly  identify  the  responses  to  the  concerns  expressed.  If  it  were  not  possible  to  do 
that  during  today's  meeting,  a vote  on  the  protocol  would  not  be  taken  until  the  next 
meeting  of  the  RAC  or  such  later  time  when  the  materials  were  made  available  and 
review  had  been  completed. 

Mr.  Mannix  noted  that  the  RAC  was  governed  by  the  Federal  Advisory  Committee  Act, 
not  the  Administrative  Procedures  Act,  as  alluded  to  by  Dr.  Anderson.  Dr.  Anderson 
said  he  had  misspoken,  and  that  he  had  quoted  the  wrong  act. 

Dr.  McGarrity  suggested  that  the  revised  protocol  be  copied  in  sufficient  quantities  as  to 
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allow  all  members  of  the  RAC  to  be  able  to  comment  on  it.  However,  he  requested  that 
the  primary  and  secondary  reviewers  be  given  the  first  copies  available  so  they  could 
begin  their  review  in  a timely  manner.  He  then  adjourned  the  committee  for  its  lunch 
recess  and  asked  members  to  return  promptly  at  1:00  p.m. 

Dr.  McGarrity  called  the  committee  to  order  from  its  lunch  recess  at  1:10  p.m.,  and 
called  on  Dr.  Mclvor  to  present  the  next  agenda  item. 

VII.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  "NIH  GUIDELINES" 

REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED 
"AUTOLOGOUS  BONE  MARROW  TRANSPLANT  FOR  CHILDREN  WITH  ACUTE 
MYELOGENOUS  LEUKEMIA  (AML)  IN  FIRST  COMPLETE  REMISSION:  USE  OF 
MARKER  GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  MARROW 
RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE": 

Dr.  Mclvor  said  the  problem  that  was  being  addressed  in  the  protocol  was  the  high  rate 
of  tumor  relapse  in  the  treatment  of  acute  myelogenous  leukemia  (AML)  by  autologous 
bone  marrow  transplant.  In  the  treatment,  marrow  is  first  obtained  from  the  leukemic 
patient.  Next,  the  patient  undergoes  chemotherapy  to  eliminate  tumor  cells  in  the  body, 
and  then  the  marrow  is  reinfused  to  reconstitute  the  patient's  hematopoietic  system.  Dr. 
Mclvor  said  some  patients  remain  disease-free  for  extended  periods  following  such 
treatment  but  that  the  tumor  regenerates  in  a large  proportion  of  cases.  The  issue  was 
whether  the  chemoradiotherapy  was  insufficient  to  eliminate  tumor  in  the  patient's  body, 
or  whether  the  regeneration  of  tumor  was  made  possible  by  cells  emanating  from  the 
reinfused  bone  marrow. 

Dr.  Mclvor  said  the  investigators  planned  to  address  this  question  by  exposing  the 
marrow  to  a retroviral  vector  prior  to  reinfusion.  If  integrated  retroviral  provirus  was 
found  in  the  tumor,  this  would  be  evidence  for  an  infusion-derived  regeneration  of 
tumor.  If  identical  integrants  were  found  in  both  normal  and  tumorous  material  post- 
transplant, this  would  implicate  the  involvement  of  stem  cells  in  AML. 

Dr.  Mclvor  said  the  disease  is  very  serious  and  results  from  such  a study  would  provide 
information  which  may  improve  therapy.  Further,  the  overall  approach  was  well  thought 
out  and  in  vitro  preclinical  data  were  provided  to  demonstrate  that  gene  transfer  into 
human  leukemic  cells  is  capable  of  colony  formation.  Dr.  Mclvor  had  some  questions 
about  the  protocol,  namely: 

1.  Assessment  of  safety  risks  needed  to  be  looked  at  since  the  retroviral 

vector  will  be  introduced  into  marrow,  including  stem  cells,  which  would  be 
capable  of  long-term  reconstitution  in  the  patient  and  there  is  a chance 
that  the  newly  introduced  gene  sequence  could  persist  in  the  patients  for 
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the  rest  of  their  lives. 

2.  On  the  issue  of  efficiency  of  gene  transfer  there  needed  to  be  further 
clarification  on  how  the  investigators  would  scale  up  from  the  preclinical  in 
vitro  experiments  to  an  entire  human  bone  marrow  transplant  protocol. 

The  investigators  had  provided  details  in  Appendix  A in  this  regard,  but 
that  clarification  was  still  needed  on  the  differences  between  the  procedure 
and  the  conditions  used  to  generate  the  in  vitro  data. 

3.  In  regard  to  the  molecular  analysis  of  the  regenerated  tumor,  questions  still 
exist  concerning  evidence  that  tumor  cells  can  be  transduced,  injected  into 
animals  and  recovered  for  analysis,  which  was  not  discussed  despite  the 
fact  that  a rat  model  for  human  AML  has  been  established  and  studied 
extensively. 

Dr.  Mclvor  said  that  in  the  absence  of  in  vivo  results  on  tumor  cell  tagging  and  recovery, 
it  was  quite  likely  that  marked  cells  could  not  be  found  in  regenerated  tumor  and 
therefore  the  results  of  the  experiment  will  be  uninformative.  However,  because  of  the 
small  risk  associated  with  the  procedure  and  the  fact  that  useful  information  may  be 
generated,  he  could  recommend  approval  of  the  protocol  with  an  addition  to  the 
informed  consent  document.  He  asked  that  the  following  statement  be  inserted  into  the 
informed  consent  document: 

"I  understand  that  while  useful  information  might  be  generated  from  my 
participation  in  this  study,  it  is  also  possible  that  no  useful  information  will  be 
generated.” 

He  said  this  was  necessary  to  properly  inform  people  participating  in  the  study  that  there 
is  a possibility  that  no  meaningful  information  may  result  if  tumor  tagging  does  not 
occur.  Further,  he  urged  that  the  wording  on  the  fourth  line  of  page  111  of  the  mailing 
be  changed  to  reflect  that  the  virus  containing  the  marker  has  been  "extensively 
disabled,"  rather  than  "strongly  disabled."  Dr.  Mclvor  spoke  with  Dr.  Childress  in 
relation  to  the  issues  of  the  informed  consent  document  and  that  Dr.  Childress  had  been 
in  complete  agreement  with  him. 

Dr.  McGarrity  noted  that  Dr.  Childress  was  absent  because  of  the  necessity  to  deal  with 
departmental  business  at  his  institution.  Dr.  Childress  sent  a FAX  which  stated: 

"My  review  of  the  materials  is  not  thorough  enough  or  careful  enough  to  justify  a 
written  evaluation.  It  is  too  impressionistic.  LeRoy  Walters  will.  I'm  sure,  cover 
thoroughly  and  carefully  what  I may  have  been  able  to  provide." 
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And  with  that,  Dr.  McGarrity  called  on  Dr.  Walters.  Dr.  Walters  said  that  Dr.  Epstein 
had  moved  to  approve  this  protocol  and  that  Dr.  Mclvor  had  seconded  the  motion  and 
that  five  stipulations  had  been  placed  on  the  approval,  two  dealing  with  the  consent  form 
and  assuring  that  the  desirability  of  long-term  follow-up  was  mentioned,  as  well  as  issues 
surrounding  publicity  and  privacy  issues.  The  investigators  were  also  asked  to  prepare  an 
assent  form  for  children  who  were  old  enough  to  understand  what  was  going  on  in  the 
study.  The  final  two  points,  raised  by  Dr.  Mclvor,  concerned  the  efficiency  of  the 
retrovirally-mediated  gene  transfer  into  human  bone  marrow  cells  and  analysis  of  the 
origin  and  character  of  the  regenerated  tumor.  Dr.  Walters  said  the  final  vote  to 
approve  the  protocol  with  the  5 stipulations  was  10  in  favor,  0 opposed,  and  1 abstention. 

Dr.  Walters  reviewed  the  revised  informed  consent  document  and  that  the  two  points  on 
long-term  follow-up  were  addressed.  The  assent  form  was  also  included  in  the  revised 
protocol.  He  believed  the  assent  form  needed  to  include  the  14-year  follow-up  to  more 
closely  mirror  the  informed  consent  document,  but  otherwise  it  appeared  the 
investigators  had  complied  with  the  5 stipulations,  subject  to  Dr.  Mclvor's  critique  on  the 
issue  of  gene  transfer  into  bone  marrow. 

Dr.  Geiduschek  asked  about  the  issue  of  what  costs  of  this  proposal  would  be  borne  by 
the  patients. 

Dr.  McGarrity  called  on  Dr.  Brenner  to  make  a brief  presentation.  Dr.  Brenner  thought 
that  Dr.  Mclvor  had  summarized  the  aims  of  the  study  reasonably  well.  Dr.  Brenner  was 
concerned  over  whether  the  marked  gene  will  enter  the  stem  cells  is  not  a question  that 
can  be  answered  definitively  at  the  present  time.  There  was  no  evidence  that  this  would 
occur.  As  to  the  issue  of  whether  the  conditions  of  transduction  used  in  the  in  vitro 
preclinical  studies  would  match  exactly  the  conditions  in  the  patients,  he  said  that  they 
would.  At  present,  they  had  not  scaled  this  up  to  cell  numbers  representing  full  marrow 
conditions.  If  approval  for  the  protocol  was  granted  that  they  would  perform  a 
preliminary  experiment  on  stored  marrow  to  make  sure  that  scale-up  is  possible.  In  all 
other  respects,  the  methodology  was  exactly  the  same  and  there  was  no  use  of  growth 
factors  contemplated  for  the  experiment. 

Dr.  Brenner  noted  that  in  regards  to  the  issue  of  the  terms  "extensively"  and  "strongly"  in 
the  informed  consent  document,  the  original  wording  had  been  "extensively."  However, 
due  to  a rule  that  the  informed  consent  document  be  worded  at  a fifth  grade  reading 
level,  the  word  was  changed  via  a computer  program  to  concur  with  a fifth  grade 
vocabulary. 

Dr.  Brenner  said  that  at  St.  Jude's  Hospital  all  patients  are  cared  for  regardless  of  ability 
to  pay  and  that  all  costs  incurred,  regardless  of  the  manner  in  which  they  are  incurred, 
are  fully  covered.  Dr.  Brenner  also  concurred  with  Dr.  Walter's  comment  regarding 
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inclusion  of  the  14-year  follow-up  in  the  assent  document  and  said  that  this  would  be 
revised  and  included. 

Dr.  Post  asked  what  the  prognosis  was  for  the  children  who  would  take  part  in  the 
protocol  and  whether  there  was  a likelihood  that  a significant  percentage  of  them  would 
completely  recover.  Dr.  Brenner  said  the  initial  reason  for  the  protocol  was  to  improve 
the  percentage  of  full  recoveries  from  what  is  now  35-45%.  There  is  some  evidence  that 
if  bone  marrow  is  purged,  survival  is  prolonged.  However,  there  is  also  evidence  that  a 
proportion  of  patients  die  from  the  effects  of  the  purging  and  that  it  is  important  to  find 
out  if  purging  is  removing  leukemic  cells  or  having  possible  immunological  effects  on  the 
marrow. 

Mr.  John  Barton  noted  that,  under  the  Federal  Guidelines  for  Research  With  Children,  a 
child  cannot  be  asked  to  undergo  a procedure  with  anything  more  than  minimal  risk 
unless  the  child  is  going  to  directly  benefit  from  the  procedure.  He  asked  whether  there 
was  a way  to  confirm,  either  in  animal  models  or  in  adults,  whether  this  will  benefit 
these  children.  Dr.  Mclvor  asked  why  the  experiments  were  being  done  in  children, 
rather  than  adults,  since  the  disease  also  occurs  in  adults. 

Dr.  Brenner  asked  Dr.  Mirro,  an  associate  at  St.  Jude's,  to  explain  why  the  investigators 
believed  it  important  to  offer  children  the  chance  to  benefit  from  this.  Dr.  Mirro  said 
that  this  question  was  also  brought  up  in  the  subcommittee  discussion  of  the  protocol 
and  that  the  reasoning  was  that  the  procedure  may  be  most  beneficial  in  children 
because  they  are  more  likely  to  be  able  to  tolerate  an  intensification  of  an  ablative 
procedure,  should  the  procedure  show  that  it  is  residual  leukemic  populations  in  the 
patient's  bone  marrow  that  are  responsible  for  the  tumor  regeneration.  If  it  is  found  that 
the  marrow  is  contaminated  with  leukemic  cells  and  purging  is  required,  children  would 
have  the  greatest  benefit  of  any  transplant  protocol  since  they  are  able  to  tolerate  the 
ablative  procedures.  Children  were  really  the  ideal  population  for  testing  such  a clinical 
approach. 

Mr.  Mannix  asked  if  children  as  a whole  would  benefit,  or  whether  individual  benefit  is 
anticipated  to  be  derived  from  the  protocol.  Dr.  Mirro  said  that  since  children  are  most 
likely  to  undergo  transplantation  (allogeneic  or  autologous),  they  will  benefit  on  the 
whole.  However,  the  second  part  of  the  question  dealing  with  individual  benefit  is 
critical  and  the  hope  of  the  investigators  is  to  be  able  to  modify  transplant  protocols 
based  on  knowledge  gained  as  to  the  necessity  for  purging  the  bone  marrow.  Purging 
delays  engraftment  and  exposes  the  children  to  possible  opportunistic  infection  in  the 
meantime.  If  purging  is  found  necessary  to  prevent  recurrence  of  the  tumor,  that  this 
was  a necessary  risk,  but  that  if  it  is  found  unnecessary,  then  it  would  save  a great  deal 
of  risk  to  future  transplant  patients. 
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Mr.  Mannix  asked  whether  there  was  a chance  that  the  children  undergoing  the  protocol 
would  benefit  in  subsequent  treatment  from  the  results  of  this  experimental  treatment  as 
a result  of  assuming  the  risks  involved.  Dr.  Mirro  said  that  since  most  children  will  not 
undergo  a second  autologous  transplant  they  will  not  benefit  directly.  Dr.  Brenner  added 
that  some  future  protocols  that  are  being  planned  would  contain  second  autografts  if  the 
procedure  is  acceptable  and  therefore  could  result  in  benefit  to  these  patients. 

Dr.  Anderson  explained  that  there  are  three  categories  of  risk: 

1.  Any  additional  risk  because  of  the  clinical  procedure; 

2.  The  production  of  a recombinant  virus  that  could  be  pathologic  for  the 
patient  or  for  the  health  care  professionals  involved;  and, 

3.  Risk  that  the  results  of  the  random  insertion  may  result  in  potential  cancer 
production. 

He  said  since  no  additional  clinical  procedures  were  to  be  employed  beyond  what  is 
already  done  in  routine  transplant,  there  is  no  additional  risk  from  the  first  category. 
There  has  been  considerable  engineering  of  the  vector  and  it  has  been  shown  not  to 
present  a major  risk  of  producing  pathologic  retroviruses.  However,  a series  of  studies  is 
being  done  to  detect  such  an  event  should  it  take  place.  This  leaves  only  the 
unanswered  question  of  the  risk  of  oncogenesis  because  of  random  insertion.  In  safety 
studies  in  monkeys,  now  approaching  70  monkey  years  in  duration,  there  has  been  no 
evidence  of  a single  tumor  produced  by  a retrovirus. 

Dr.  Walters  added  that  during  the  HGTS  discussion  Dr.  Mirro  had  addressed  three 
points  as  to  why  children  were  included  in  the  study.  They  were: 

1.  There  is  less  myeloid  dysplasia  in  children  than  adults,  therefore  making 
them  better  candidates  for  the  therapy; 

2.  The  terrible  prognosis  for  children  with  AML;  and, 

3.  The  fact  that  if  purging  is  going  to  work,  it  is  more  likely  to  work  in 
children  than  in  adults. 

Dr.  Walters  said  the  subcommittee  agreed  that  there  were  good  reasons  to  do  the  study 
in  children,  although  in  general  they  thought  they  would  prefer  beginning  with  adults. 
When  comparing  the  risks  of  the  disease  and  the  risks  of  standard  therapy,  the  risks 
associated  with  cell  marking  are  minimal. 
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Dr.  Mclvor  asked  Dr.  Anderson  if  he  had  ever  done  the  calculations  on  the  likelihood  of 
insertional  mutagenesis.  Dr.  Anderson  tried,  but  there  are  many  assumptions  that  are 
necessary  for  each  particular  cancer.  Dr.  Mclvor  was  looking  for  information  on  how 
many  integration  events  in  a cell  population  would  be  necessary  before  the  activation  of 
two  oncogenes  could  be  observed.  Dr.  Ihle  said  that  several  experiments  had  been  done 
in  this  regard  and  that  the  frequency  of  activating  of  an  oncogene  is  something  on  the 
order  of  10‘^.  Therefore,  the  frequency  of  activating  two  oncogenes  would  be  In 
regard  to  these  experiments,  the  vast  number  of  cells  will  not  reconstitute  in  the  long- 
term, and  only  a very  small  percentage  of  stem  cells  would  contribute  to  cancer.  It 
would  be  very  difficult  to  calculate  the  risk  of  oncogenesis  in  such  experiments. 

Dr.  Carmen  suggested  the  following  wording  be  inserted  in  the  informed  consent 
document  under  the  heading  of  Bone  Marrow  Transplant  Procedure,  found  on  page  31 
of  the  protocol  (page  109  of  the  mailing): 

The  current  sentence  beginning,  "If  you  agree,  one-third  of  the  marrow  will  be  treated 
with..."  should  be  reworded  as  follows: 

"If  you  agree,  one-third  of  the  marrow  will  be  treated  with  a marker  bacterial 
gene,  attached  to  a disabled  mouse  virus,  to  carry  it  into  the  cell." 

Further,  on  page  33  of  the  protocol  (page  111  of  the  mailing)  under  the  heading  of 
Marrow  Marking,  the  third  line,  insert  the  word  "mouse"  between  the  words  "the"  and 
"virus"  to  make  the  sentence  read: 

"For  example,  although  the  mouse  virus  containing  the  marker  has  been  greatly 
disabled  and  is  considered  harmless,  it  is  conceivable  that  changes  might  occur  in 
the  cells  in  which  it  is  placed,  which  would  allow  the  virus  to  recover,  grow  and 
potentially  even  cause  cancer." 

Dr.  Walters  said  that  one  other  piece  of  information  was  received  via  FAX  from  Dr. 
Mulligan  during  the  morning  and  it  states: 

"IVe  read  the  response  of  Dr.  Brenner,  et  aLy  to  my  comments  on  the  clinical 
protocol....and  believe  they  have  adequately  addressed  my  concerns.  My  vote 
would  now  be  to  approve  the  protocol." 

Dr.  McGarrity  asked  if  Dr.  Brenner  had  any  comments  on  Dr.  Carmen's  suggestions  on 
the  informed  consent.  Dr.  Brenner  said  it  looked  fine  and  would  be  incorporated  in  the 
informed  consent  document. 

Dr.  Mclvor  moved  that  the  protocol  be  approved  with  Dr.  Carmen's  revisions  with  the 
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one  revision  which  he  suggested,  which  was  that  the  informed  consent  document  include 
the  following  statement: 

"I  understand  that  while  useful  information  might  be  generated  from  my 
participation  in  this  study,  it  is  also  possible  that  no  information  will  be 
generated.” 

Dr.  Carmen  seconded  the  motion. 

Dr.  Walters  asked  whether  the  investigators  had  accepted  the  addition  of  the  14-year 
follow-up  to  the  assent  document,  or  whether  it  was  necessary  to  include  this  in  the 
motion.  Dr.  McGarrity  asked  if  Dr.  Mclvor  would  include  this  in  his  motion.  Dr. 

Mclvor  said  he  was  agreeable  to  this  friendly  amendment.  Dr.  Carmen  also  concurred. 

There  being  no  further  discussion  on  the  motion.  Dr.  McGarrity  called  for  a vote  on  the 
motion.  The  motion  passed  unanimously  by  a vote  of  16  in  favor,  0 opposed,  and  no 
abstentions. 

Dr.  McGarrity  asked  for  guidance  from  the  committee  on  how  they  wished  to  proceed 
with  the  afternoon's  agenda  in  as  much  as  they  had  received  the  revised  protocol  via 
FAX  from  the  University  of  Pittsburgh.  Dr.  Gellert  said  that  since  the  reviewers  had  just 
received  the  document,  time  did  not  allow  for  an  adequate  informed  review  of  the 
revised  protocol  while  still  completing  the  rest  of  the  agenda.  Dr.  Lotze  said  there  were 
only  five  minor  points,  and  that  he  had  underlined  them  all  in  his  copy.  It  would  require 
five  minutes  or  so  to  go  over  them.  Dr.  Schaechter  believed  it  was  worthwhile  to  try  to 
attempt  to  resolve  the  five  questions  and  suggested  scheduling  a coffee  break,  during 
which  time  the  reviewers  could  sit  together  and  possibly  come  up  with  some  consensus. 

Dr.  McGarrity  wanted  to  be  fair  to  the  investigators  on  this  protocol,  but  also  believed  a 
thorough  review  was  imperative.  If  this  was  possible,  without  jeopardizing  the  rest  of  the 
afternoon's  agenda,  that  he  agreed  to  call  for  a short  coffee  break  during  which  time  the 
reviewers  could  meet  and  discuss  the  revised  protocol.  Dr.  Wivel  noted  that  Conference 
Room  9 would  be  available  for  the  primary  reviewers  to  use  if  they  wished.  Dr. 
McGarrity  called  for  a brief  recess  and  asked  the  committee  members  to  reassemble  at 
2:10  p.m. 

Dr.  McGarrity  called  the  committee  back  to  order  at  2:10  p.m.  and  asked  Dr.  Gellert  to 
give  the  group  a sense  of  the  discussions  that  had  taken  place  relative  to  the  revised 
protocol. 

(Cont'd)  PROPOSED  ADDITION  TO  APPENDIX  D OF  IHE  "NIH  GUIDELINES" 
REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  "THE 
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ADMINISTRATION  OF  INTERLEUKIN-2,  INTERLEUKIN-4,  AND  TUMOR 
INFILTRATING  LYMPHOCYTES  TO  PATIENTS  WITH  MELANOMA": 

Dr.  Gellert  said  that  he  and  Drs.  McGarrity,  Mclvor,  and  Carmen  had  reviewed  both  the 
original  and  revised  protocols  over  the  coffee  break  and  it  was  thought  that  there  are 
still  some  problems  that  need  further  work  before  the  protocol  can  be  approved.  The 
main  concern  was  stipulation  by  the  HGTS  that  the  homing  experiments  and  their 
analysis  needed  clarification,  was  not  yet  completely  addressed.  The  revised  protocol  did 
not  contain  an  adequate  technical  description  of  what  will  be  done.  A further  point  was 
that  the  consent  form  should  explicitly  state  that  the  gene  tagging  will  offer  no 
therapeutic  benefit  to  the  patient.  Additionally,  there  are  still  problems  with  the 
description  of  how  payment  will  be  handled  and  what  costs  the  patient  will  bear  in 
regard  to  the  protocol.  Finally,  there  was  very  sparse  inclusion  of  preclinical  data  and 
that  the  data  on  the  results  of  treatment  of  patients  with  cells  cultivated  in  IL-2/IL-4, 
which  were  reported  by  Dr.  Lotze,  still  were  not  included  in  the  protocol. 

Dr.  Mclvor  added  that  there  was  concern  over  the  specific  type  of  protocol  to  be  used 
and  the  awareness  of  the  patient.  Dr.  Gellert  said  that  since  this  was  a compendium  of 
five  different  protocols,  only  one  of  which  was  of  concern  to  the  RAC,  some  clarity 
needed  to  be  provided  in  how  the  patients  will  be  sorted  into  the  various  protocols  and 
to  what  extent  the  patient  has  a choice  in  which  protocol  he  participates  in. 

Dr.  R.  Murray  said  that  there  were  portions  underlined  on  pages  3 and  7 of  the  revised 
protocol  regarding  the  absence  of  benefit  from  the  gene  marking  and  payment  for 
development  of  cells.  Dr.  Gellert  said  that  this  did  not  address  payment  for  injuries 
resulting  from  the  protocol  and  this  was  his  main  concern.  The  third  party  payers  often 
sever  their  connection  with  the  treatment  and  throw  the  responsibility  back  on  the 
patient  for  payment  in  these  instances  and  clarification  is  needed  as  to  who  will  pay  for 
treatment  of  such  injuries. 

As  far  as  the  lack  of  benefit  from  the  gene  insertion.  Dr.  Gellert  said  that  he  had 
overlooked  this  and  this  fulfilled  that  criterion. 

Dr.  Walters  said  that  if  the  only  issue  was  that  of  payment  for  injury  caused  by  the 
protocol,  it  would  not  be  sufficient  cause  to  delay  approving  the  protocol  since  this  is  a 
universal  problem  that  all  institutions  must  deal  with.  However,  the  issues  of  preclinical 
data  were  more  substantive  issues  in  his  mind. 

Dr.  McGarrity  felt  that  a formal  motion  was  necessary,  but  that  it  was  apparent  that  the 
RAC  could  not  approve  this  protocol  on  the  basis  of  the  revised  documentation.  He 
underlined  that  Dr.  Lotze  should  present  documentation  addressing  the  points  mentioned 
by  Dr.  Gellert  first  to  the  HGTS  and  then,  if  the  subcommittee  was  satisfied  with  the 
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information  supplied,  the  protocol  could  be  brought  back  before  the  RAC  at  its  next 
meeting. 

Dr.  Lotze  would  do  his  best  to  supply  the  required  information  and  to  bring  the  protocol 
back  before  the  RAC. 

Dr.  McGarrity  then  noted  that  because  of  scheduling  conflicts,  he  would  reverse  the 
order  of  presentation  of  the  next  two  agenda  items.  He  called  on  Dr.  Riley  to  present 
what  was  originally  noted  on  the  agenda  as  Item  IX. 

VIII.  REVISION  OF  APPENDIX  K OF  THE  "NIH  GUIDELINES"  REGARDING 
ESTABLISHMENT  OF  GUIDELINES  FOR  LEVEL  OF  CONTAINMENT 
APPROPRIATE  TO  GOOD  LARGE  SCALE  PRACTICES  (GLSP): 

Dr.  Riley  noted  that  at  the  last  full  RAC  meeting,  the  Subcommittee  on  Large  Scale 
Practices  was  asked  to  reconvene  to  discuss  several  matters.  The  revision  of  Appendix  K 
was  the  result  of  letters  from  the  Industrial  Biotechnology  Association  and  the 
Pharmaceutical  Manufacturers  Association  requesting  guidance  for  large  scale  practices 
for  organisms  requiring  lower  levels  of  containment  than  called  for  in  Biosafety  Levels  1, 
2,  and  3,  currently  embodied  in  Appendix  K. 

Dr.  Riley  said  the  subcommittee  agreed  that  such  a lower  level  would  be  useful  and 
should  be  called  "Good  Large  Scale  Practices"  (GLSP),  analogous  to  the  term  "Good 
Large  Scale  Industrial  Practices"  for  handling  volumes  of  10  liters  or  higher  of  organisms 
considered  to  be  safe  and  not  having  an  increased  hazard  due  to  carrying  recombinant 
DNA  molecules. 

Dr.  Riley  said  that  tab  1412  contained  the  proposed  revisions  to  Appendix  K,  beginning 
on  page  5.  She  noted  that  during  the  course  of  the  subcommittee's  work  a grid  was 
developed  by  ORDA  staff  which  incorporated  all  levels  of  containment  from  GLSP 
through  BL3-LS  for  cross-reference  to  Appendices  K and  G. 

Dr.  Riley  suggested  that  the  discussion  be  divided  into  two  issues,  one  concerning  the 
new  lower  GLSP  level  and  the  other  a discussion  of  the  grid.  She  noted  that  there  were 
some  specific  recommendations  from  the  subcommittee  that  call  for  higher  containment 
in  some  cases.  She  added  that  correspondence  had  been  received  and  dealt  with  the 
reactions  of  companies  and  associations  to  changes  that  affect  the  higher  containment 
levels.  Dr.  Riley  called  for  comments  from  other  members  of  the  subcommittee  prior  to 
a full  committee  discussion. 

Dr.  Hirano  said  she  wished  to  discuss  the  grid  first.  She  said  that  it  nicely  summarized 
the  differences  between  GLSP  and  BLl-LS,  BL2-LS,  and  BL3-LS,  but  in  doing  so  it  had 
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created  some  confusion.  She  said  the  subcommittee  suggested  the  following  changes  to 
the  grid  appearing  on  page  9 of  tab  1412: 

1.  The  wording  for  Criterion  20  should  read  "Access  to  the  workplace."  and 
under  the  colunrn  marked  "GLSF'  should  read  "NR"  (not  required);  under 
the  column  marked  "BLl-LS"  it  should  read  "G-H-A-l-a";  under  the  column 
marked  "BL2-LS"  it  should  read  "G-II-B-l-a";  and  the  column  marked 
"BL3-LS"  would  remain  the  same,  "K-III-L." 

2.  Items  21  through  42  would  be  eliminated  from  the  grid  because  they  do 
not  pertain  to  a controlled  access  area  for  the  categories  of  GLSP,  BLl-LS 
and  BL2-LS. 

3.  In  lieu  of  items  21  through  42  in  the  grid,  these  will  be  a text  statement 
that  the  requirements  and  characteristics  of  a controlled  access  area  are 
elaborated  in  Appendix  K,  Part  V. 

Dr.  Schaechter  cautioned  that  the  wording  of  "not  required"  for  some  of  the  criteria 
between  21  and  42  was  incorrect.  Dr.  Riley  suggested  that  a statement  be  made  that 
"requirements  and  characteristics  of  a controlled  access  area  are  elaborated  in  Appendix 
K,  Part  V."  Dr.  Hirano  said  this  would  make  the  grid  clear. 

Dr.  Post  noted  that  the  whole  issue  of  good  large  scale  practice  was  delegated  by  the 
RAC  to  the  Institutional  Biosafety  Committees  (IBCs)  in  1988  and  that  some  IBCs  have, 
in  fact,  been  doing  the  review,  llius,  this  proposal  is  merely  to  make  it  official  and 
define  the  conditions  at  the  level  of  the  RAC  rather  than  to  leave  it  for  the  IBCs  to  do 
this  on  an  hoc  basis. 

Dr.  Miller  noted  that  Item  Number  33,  referring  to  the  use  of  the  Universal  Biohazard 
Sign,  was  useful  enough  and  misinterpreted  enough  that  it  should  be  left  in  to  be  explicit. 
Dr.  McGarrity  asked  if  Dr.  Miller  if  he  meant  that  it  should  be  left  in  to  say  that  it  was 
not  required.  Dr.  Riley  said  she  did  not  agree,  and  that  to  be  consistent  there  should  be 
no  emphasis  placed  on  one  criterion  versus  another. 

Dr.  Miller  added  that  there  were  frequently  references  to  a "closed  system,"  and  that 
oftentimes  the  FDA  deals  with  fermentations  which  are  used  for  producing  yogurt  and 
wine  which  are  not  closed  fermentations,  and  he  wondered  if  this  was  going  to  be 
misinterpreted. 

Dr.  Atlas  asked  how  the  subcommittee  thought  about  responses  received  from  Merck  as 
to  the  handwashing  and  HEPA  filtration.  Dr.  Riley  said  that  is  what  caused  Dr.  Hirano 
to  find  the  inconsistencies  which  resulted  in  her  comments  as  to  the  changes  in  the  grid. 
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She  said  that  no  one  is  mandated  to  wash  his  or  her  hands,  but  that  it  is  mandated  to 
have  facilities  for  handwashing.  Yet  there  is  no  requirement  for  handwashing  facilities  in 
a controlled  access  area.  This  brought  about  the  changes  that  Dr.  Hirano  had  outlined. 

As  far  as  the  HEPA  filtration,  two  letters  had  been  received  raising  the  question  of 
whether  it  was  wise  for  the  subcommittee  to  recommend  treatment  of  exhaust  air  from 
controlled  access  areas.  She  noted  that  as  Appendix  K now  stands,  HEPA  filtration  is 
not  required  for  closed  containment  facilities  as  long  as  the  air  is  not  directed  into 
sensitive  places  such  as  near  air  intakes.  She  said,  however,  that  in  discussing  this  issue 
at  its  meeting  in  December  the  subcommittee  members  had  thought  that  if  there  was  a 
requirement  to  change  clothes  before  entering  a facihty,  there  must  be  some  expectation 
of  a level  of  pathogenic  organisms  in  the  air.  Therefore,  air  should  be  filtered  before 
discharge.  Tlie  other  side  of  the  argument  is  that  in  these  instances  one  is  dealing  with 
closed  systems  in  which  there  is  not  supposed  to  be  any  escape.  Therefore,  why  filter 
large  quantities  of  air  that  circulate  in  large  laboratory  spaces  which  are  part  of  a closed 
system? 

Dr.  Gellert  said  his  impression  was  that  one  of  the  most  frequent  occurrences  to  be 
expected  would  be  a spill,  in  which  case  aerosols  and  sprays  of  material  would  go  into 
the  air  and  that  these  could  be  disseminated  before  any  air  supply  could  be  shut  off. 
Therefore,  it  would  not  be  unreasonable  to  require  some  sort  of  filtration. 

Dr.  Riley  moved  adoption  of  the  subcommittee  recommendations  to  Appendix  K of  the 
NIH  Guidelines,  including  the  modification  outlined  by  Dr.  Hirano.  Dr.  Gellert  seconded 
the  motion.  There  being  no  further  discussion  on  the  motion.  Dr.  McGarrity  called  for  a 
vote.  The  motion  passed  by  a vote  of  15  in  favor,  none  opposed,  and  1 abstention. 

Dr.  McGarrity  thanked  Dr.  Riley  and  her  subcommittee  and  then  called  on  Dr. 
Schaechter  to  begin  discussion  of  the  next  agenda  item. 

AMENDMENT  TO  APPENDIX  OF  THE  "NIH  GUIDELINES"  REGARDING 

"SALMONELLA  TYPHIMURIUM"  LT2: 

Dr.  Schaechter  said  that  this  item  came  as  a request  from  Dr.  Robert  LaRossa  of 
Dupont  on  September  25,  1990,  to  downgrade  levels  for  work  with  Scdmonella 
typhimurium  strain  LT2  from  BL2  to  BLl.  It  was  specific  for  the  LT2  strain,  and  not  for 
all  S.  typhimurium.  It  was  hard  to  see  why  this  request  had  come  to  the  RAC  since  all 
Salmonella  are  classified  as  Class  2 agents  by  the  CDC-NIH  Guidelines  for  Biosafety  in 
Microbiological  and  Biomedical  Laboratories.  This  should  be  treated  in  the  context  of  the 
pathogenesis  of  the  organism  rather  than  as  a recombinant  DNA  recipient. 

Dr.  Schaechter  said  that  this  strain  was  very  old  and  should  be  compared  with  E.  coli  K- 
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12,  but  that  the  information  that  really  exists  on  it  in  regards  to  its  relative  pathogenesis 
is  small  since  no  human  experiments  have  been  done  comparable  to  those  with  E.  coli  K- 
12.  The  strain  has  been  used  before  and  that  nothing  much  has  happened,  although  this 
does  not  mean  the  strain  is  not  pathogenic.  In  fact,  there  have  been  repeated  anecdotal 
reports  of  workers  contracting  enteric  fever  from  ingestion  of  the  strain.  Dr.  Schaechter 
said  that  while  this  strain  is  possibly  debilitated,  it  is  still  not  something  he  would  want  to 
swallow  or  have  in  the  workplace  environment.  Therefore,  it  should  be  worked  on  with 
proper  precautions.  The  difference  between  working  on  something  at  BLl  versus  BL2 
were  not  that  great  and  should  not  impede  the  investigators  in  their  work. 

Dr.  Schaechter  said  that  the  use  of  rough  strains  which  are  further  debilitated  could 
constitute  a reason  to  downgrade  the  containment,  but  that  such  strains  are  messy  to 
work  with;  this  would  be  a possible  out  for  the  investigator  if  there  is  a valid  reason  for 
working  at  a lower  safety  level. 

Dr.  Schaechter  was  not  in  favor  of  the  request  and  would  like  to  leave  S.  typhimurium  at 
the  BL2  safety  level. 

Dr.  B.  Murray  said  she  agreed  with  Dr.  Schaechter  and  that  she  would  be  hesitant  to 
reclassify  potentially  pathogenic  organisms  and  have  people  work  with  them  with  less 
concern  for  safety.  She  recommended  that  the  organism  be  left  at  the  BL2  level. 

Dr.  Krogstad  said  that  the  articles  which  had  been  supplied  by  the  investigator  proposing 
the  lowering  of  biosafety  level  were  based  on  molecular  and  genetic  studies  not  aimed  at 
an  examination  of  virulence  and  not  addressing  the  fundamental  question  of  why  the 
level  should  be  reduced.  In  light  of  the  lack  of  evidence  demonstrating  a lack  of 
virulence  in  human  volunteers,  he  believed  it  inappropriate  to  downgrade  the  safety 
level. 

Dr.  Krogstad  moved  that  the  committee  recommend  leaving  the  containment  at  the  BL2 
level.  Dr.  Schaechter  seconded  the  motion.  There  being  no  further  discussion  on  the 
motion.  Dr.  McGarrity  called  for  a vote.  The  motion  passed  by  a vote  of  13  in  favor,  0 
opposed,  and  1 abstention. 

Dr.  McGarrity  then  called  on  Mr.  Mannix  to  present  the  next  agenda  item. 

X.  REPORT  FROM  THE  PLANNING  SUBCOMMITTEE  IN  CHARGE  OF  REVIEWING 
COMMENTS  RECEIVED  DURING  THE  REGIONAL  HEARINGS  CONDUCTED  BY 
THE  RECOMBINANT  DNA  ADVISORY  COMMITTEE  CONCERNING  THE  FUTURE 
ROLE  OF  THIS  COMMITTEE: 

Mr.  Mannix  said  that  the  report  that  he  prepared  (tab  1420a)  was  only  a draft  and  that 


Recombinant  DNA  Research,  Volume  14 


[483] 


Recombinant  DMA  Advisory  Committee  - 


he  had  not  had  an  opportunity  to  talk  with  all  subcommittee  members.  In  this  respect, 
the  views  represented  were  his  own.  Further,  the  recommendations  contained  in  his 
report  were  an  effort  on  his  part  to  put  in  the  form  of  recommendations,  items  that  were 
discussed  and  which  the  Planning  Subcommittee  would  like  to  have  evaluated  by  the 
RAC.  The  first  recommendation  was  the  only  one  on  which  the  Planning  Subcommittee 
took  a vote  and  is  ready  for  action  by  the  RAC.  All  others  are  for  discussion  and  further 
research,  not  recommendations  for  action  to  be  taken. 

Mr.  Mannix  said  that  the  final  clarification  was  that  the  report  did  not  recommend 
sunsetting  the  NIH  Guidelines  or  the  RAC,  but  recommends  transforming  the  RAC  and 
refocusing  it  on  human  gene  therapy.  The  most  that  the  draft  report  recommends  is 
looking  around  to  see  if  there  is  another  appropriate  organization  with  the  means  for 
keeping  the  NIH  Guidelines  current,  in  readable  form,  and  available  to  researchers. 

Dr.  R.  Murray  was  grateful  to  Mr.  Mannix  for  taking  the  time  to  compile  this  report 
since  Dr.  R.  Murray  had  missed  some  of  the  discussion  during  the  meeting  due  to  a 
scheduling  conflict.  He  agreed  with  some  of  the  points  made  by  Mr.  Mannix,  but  that  he 
understood  other  members  of  the  subcommittee  differed  in  their  impressions  of  some  of 
the  discussions  that  took  place  at  the  meeting.  This  report  was  a good  point  of 
departure  for  discussion.  The  reports  of  the  subcommittees  that  had  been  presented  so 
far  show  that  there  is  still  a need  for  the  RAC,  but  that  there  could  be  discussion  of  how 
it  should  be  structured  and  what  should  be  its  focus. 

Dr.  B.  Murray  said  that  the  report  reflected  Mr.  Mannix's  opinion,  rather  than  a 
consensus  opinion  of  the  subcommittee,  and  that  she  did  not  feel  a consensus  was 
reached  on  many  items.  She  said  she  thought  that  all  the  items  that  were  presented  in 
the  report  were  discussed  and  that  there  were  very  few  specific  recommendations  to 
make.  One  issue  that  was  believed  to  be  generally  agreed  upon  was  removing 
environmental  release  from  RAC  oversight  on  the  basis  that  it  was  covered  by  other 
agencies.  She  asked  for  clarification  as  to  whether  this  indeed  was  the  case. 

Dr.  Wivel  perceived  that  the  question  was  whether  the  RAC  should  consider  keeping  the 
trigger  in  place  to  require  notification  of  the  RAC  for  environmental  release  until  such 
time  as  the  United  States  Department  of  Agriculture  (USDA)  Guidelines  were 
promulgated.  It  was  clear  that  the  Environmental  Protection  Agency  (EPA)  and  the 
USDA  would  be  the  major  players  in  plaimed  release  experiments.  Dr.  Wivel  said  that 
clearly  the  regulatory  agencies  would  have  to  take  some  responsibility  for  environmental 
release,  whether  or  not  the  NIH  chose  to  remain  in  the  area.  Further,  if  NIH  is  to  stay 
in  the  review  process  there  are  certain  requirements  relating  to  the  National 
Environmental  Policy  Act  (NEPA)  that  involve  monitoring  and  testing,  as  well  as  the 
possibility  of  public  hearings.  The  NIH  is  not  well  positioned  to  undertake  such 
activities  since  this  agency  lacks  any  regulatory  authority. 


[484] 


Recombinant  DNA  Research,  Volume  14 


Recombinant  DMA  Advisory  Committee  - 

Dr.  Sue  Tolin  of  the  USDA  noted  that  on  February  1,  1991,  the  proposed  IJSDA 
Guidelines  for  Research  Involving  Planned  Introduction  into  the  Environment  of  Organisms 
with  Deliberately  Modified  Genetic  Traits  was  published  for  a 60-day  comment  period. 

She  said  it  describes  the  principles  for  assessing  research  safety  with  specific  organisms 
and  designing  confinement  measures  to  promote  safety.  She  noted  that  the  deadline  for 
comment  on  these  guidelines  is  April  2,  1991,  after  wWch  the  USDA  will  consider  the 
comments  received.  She  emphasized  that  this  document  in  no  way  includes  a triggering 
mechanism  for  regulation  and  implementation.  Another  document  being  worked  on 
separately  and  will  be  forthcoming. 

Dr.  Miller  asked  if  these  guidelines  were  aimed  only  at  USDA-funded  research.  Dr. 
Tolin  responded  that  since  there  is  no  implementation  phase  they  are  not  pointed  toward 
regulation.  She  said  they  are  principles  for  assessing  safety  which  are  intended  to  be 
similar  to  Points  to  Consider,  to  aid  principal  investigators  in  designing  research  so  that  it 
can  be  conducted  safely  outside  contained  facilities.  She  noted  that  the  document 
encourages  institutions  to  utilize  IBCs  to  aid  in  safety  evaluation  and  confinement  design. 
She  said  it  was  written  primarily  for  USDA-funded  research  but  could  be  viewed  as  not 
being  exclusively  pointed  at  it. 

Dr.  Miller  pointed  out  that  one  of  the  problems  that  confounds  regulatory  agencies  is  the 
ability  to  create  exemptions.  This  could  bring  the  NIH  back  into  the  picture  because  it 
would  not  be  under  the  jurisdiction  of  another  agency  if  it  falls  into  a regulatory 
exemption.  Other  mechanisms  do  exist  for  overseeing  non-recombinant  organisms  that 
range  from  little  risk  to  high  risk  and  deal  with  field  trials  of  plants  and  domesticated 
foodstuffs.  Such  mechanisms  seem  to  function  reasonably  well. 

Dr.  Shibley  of  USDA  said  that  for  some  time  the  Animal  and  Plant  Health  Inspection 
Service  (APHIS)  has  been  doing  environmental  assessment,  looking  at  both  conventional 
products  and  products  containing  recombinant  DNA. 

Dr.  Hirano  asked  how  often  ORDA  received  requests  from  researchers  or  IBCs  relevant 
to  environmental  release.  Dr.  Wivel  said  that  most  inquiries  occur  with  respect  to 
Appendices  P and  Q,  since  people  are  aware  that  these  documents  are  in  the  process  of 
being  promulgated.  Most  investigators  are  using  the  1987  Federal  Register,  which 
contains  the  draft  language  of  Appendices  P and  Q,  as  an  unofficial  guide  to  those 
experiments. 

Dr.  R.  Murray  said  that  this  was  one  area  where  there  seemed  to  be  unanimity  among 
the  members  of  the  committee  and  the  subcommittee.  He  moved  that  the  RAC  consider 
deleting  this  trigger  mechanism  for  environmental  release. 

Dr.  Mclvor  seconded  the  motion. 
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Dr.  McGarrity  noted  that  this  would  then  be  published  in  the  Federal  Register  as  an 
action  to  be  taken  by  the  RAC  at  its  next  meeting.  There  being  no  further  discussion  on 
the  motion.  Dr.  McGarrity  called  for  a vote.  The  motion  passed  by  a vote  of  12  in  favor, 
0 opposed,  and  2 abstentions. 

Dr.  McGarrity  agreed  with  Dr.  B.  Murray  in  that  Dr.  McGarrity  thought  that  tab  1420a 
was  a representation  of  one  person's  perspective  on  the  meeting  of  the  subcommittee.  It 
contained  some  factual  misrepresentations  of  what  was  actually  was  said  by  people 
during  the  public  hearings.  He  pointed  out  that  Dr.  Fredrickson  did  not  recommend 
sunsetting  the  NIH  Guidelines,  but  had  been  speaking  in  favor  of  the  RAC  removing 
itself  from  reviewing  environmental  release  experiments.  Dr.  McGarrity  complimented 
Mr.  Mannix  on  his  efforts  to  summarize  the  meeting  but  said  his  recollections  often  did 
not  match  those  found  in  the  document. 

Mr.  Mannix  responded  that  in  attempting  to  write  down  his  perspectives  with  the  aim  of 
being  able  to  either  reconvene  the  subcommittee  or  discuss  them  before  presentation  to 
the  RAC.  However,  he  was  late  in  getting  it  around  to  people  and  therefore  Dr. 
McGarrity  was  correct  in  characterizing  this  as  the  perspective  of  one  individual. 

Dr.  Schaechter  said  that,  regardless  of  the  consensus  of  views,  this  document  was  useful 
as  a point  of  departure  for  discussing  the  issues  contained  in  it.  One  of  the  crucial 
points  in  the  document  was  whether  the  RAC  ought  to  be  reformed  as  a committee 
more  akin  to  the  HGTS.  Dr.  Schaechter  asked  to  hear  other  opinions  on  this  matter. 

Dr.  Wivel  noted  that  one  of  the  major  issues,  when  looking  through  all  the  comments 
was  that  of  the  question  of  changing  the  definition  of  "recombinant  DNA."  Opinions 
seemed  to  be  split  evenly  on  whether  this  should  be  done.  He  asked  for  a short 
discussion  by  the  committee  on  how  it  thought  about  this  issue  after  hearing  and  reading 
the  public  debate  on  it. 

Dr.  Wivel  noted  that  the  issues  were,  on  the  one  hand,  that  there  were  no  new,  unique 
risks  associated  with  the  new  technologies  that  would  justify  changing  the  definition  on 
grounds  of  safety  issues.  Increasing  the  breadth  of  the  definition  was  seen  as  creating 
increased  bureaucratic  paperwork.  On  the  other  hand,  there  is  concern  that  there  are 
new  ways  being  developed  to  introduce  DNA  into  cells  which  require  no  oversight  at  all, 
and  there  needs  to  be  a means  to  assess  whether  they  involve  sufficient  risk  to  require 
continued  oversight  as  they  develop  and  evolve. 

Dr.  B.  Murray  said  that  she  would  be  happy  leaving  the  definition  unchanged  for 
microorganisms,  but  that  she  had  a problem  with  leaving  it  unchanged  for  instances 
where  recombinant  DNA  is  used  for  human  gene  interventions. 
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Mr.  earner  said  that  this  issue  was  one  which  needed  to  be  looked  at  in  the  broader 
sense  of  the  future  role  of  the  RAC.  Concerns  over  the  future  role  of  the  RAC  was  the 
impetus  for  the  public  hearings  and  that  input  was  sought  on  how  the  public  viewed  the 
committee,  but  that  this  was  too  important  a question  to  resolve  on  the  basis  of  public 
input  and  that  a more  in-depth  consideration  of  the  future  role  of  the  RAC  was 
indicated. 

Dr.  Miller  said  that  one  of  the  recurrent  themes  in  the  discussion  of  redefining 
"recombinant  DNA”  was  that  of  a process  versus  product  based  approach  to  the  oversight 
of  recombinant  DNA  research.  This  issue  should  be  one  which  the  RAC  should  focus 
on,  rather  than  looking  at  technique-based  triggers  for  RAC  oversight. 

Dr.  McGarrity  asked  whether  the  committee  would  recommend  to  the  Director,  NIH, 
that  any  human  gene  therapy  proposal  involving  recombinant  DNA  by  definition,  or 
techniques  that  would  achieve  the  same  objective,  should  be  reviewed  by  the  RAC.  Dr. 
Walters  noted  that  RAC  had  agreed  to  review  recombinant  DNA  introduced  into  human 
beings  as  well  as  DNA  or  RNA  derived  from  recombinant  DNA,  which  already 
expanded  the  purview  of  the  committee.  Such  a determination  would  be  the  next  step  in 
this  line  of  thinking. 

Dr.  Wivel  said  that  for  such  a determination  to  be  made  it  would  constitute  a change  in 
the  definition  of  "recombinant  DNA,”  and  would  require  publication  in  the  Federal 
Register  for  comment  and  would  follow  the  same  process  as  any  proposal  to  modify  the 
NIH  Guidelines. 

Mr.  Mannix  said  that  rather  than  having  two  different  definitions  of  "recombinant  DNA." 
It  would  be  simpler  to  change  the  RAC's  charge  to  include  all  types  of  human  genetic 
intervention.  Dr.  Schaechter  disagreed  with  this  approach,  noting  that  it  would  merely 
make  the  RAC  into  a HGTS  and  would  create  a vacuum  as  far  as  guidelines  for  the  rest 
of  recombinant  DNA  research.  Dr.  Schaechter  called  attention  to  the  strong  public 
support  of  the  RAC  as  a place  for  public  discussion  of  issues  of  recombinant  DNA 
research,  reflecting  the  trust  that  the  public  had  placed  in  it.  He  did  not  want  the  RAC 
to  lose  this  position  as  a public  forum. 

Mr.  Mannix  said  that  in  reading  the  transcripts  of  the  public  hearings,  he  became  aware 
of  the  extent  of  support  for  maintaining  the  status  quo  because  the  RAC  has  worked 
reasonably  well.  However,  he  also  noted  the  absence  of  many  people  coming  out  and 
saying  there  were  any  real  risks  to  worry  about.  At  NIH  today  there  is  a need  for  an 
AIDS  Advisory  Committee  and  a need  for  a committee  to  oversee  human  gene  therapy. 
However,  there  is  no  longer  a need  for  a committee  to  oversee  recombinant  DNA 
research  that  does  not  involve  human  subjects.  Therefore,  the  RAC  should  reorient 
itself  and  its  traditions  and  should  expand  its  purview  in  the  area  of  human  gene  therapy. 
It  would  be  far  more  direct  to  say  that  with  respect  to  human  gene  intervention  all  such 
experiments  should  come  before  the  RAC,  regardless  of  the  actions  necessary  for 
ensuring  that  this  is  done. 
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Dr.  B.  Murray  said  that  if  the  definition  were  broadened  and  made  more  consistent,  it 
would  not  result  in  an  increased  workload  or  review  because  what  is  really  being  looked 
at  is  product,  not  process.  She  said  that  if  the  NIH  Guidelines  are  left  in  place  there 
needs  to  be  some  sort  of  committee  responsible  for  revising  them  when  special  requests 
and  new  information  become  available.  She  said  she  would  be  happy  to  see  a complete 
revision  of  the  definition  and  would  anticipate  seeing  mostly  human  gene  therapy 
proposals  coming  before  the  RAC,  with  the  occasional  request  to  downgrade  something 
as  has  been  the  case  in  the  last  year. 

Dr.  R.  Murray  believed  Dr.  Walters  was  trying  to  point  the  committee  in  the  direction 
whereby  "recombinant  DNA"  is  not  redefined,  but  instead  the  purview  of  the  RAC  is 
refocused  not  on  how  DNA  is  derived  but  instead  on  the  use  of  the  DNA.  Dr.  R. 

Murray  suggested  that  the  RAC  then  include  in  its  purview,  experiments  which  derive 
the  DNA  from  PCR  techniques,  but  only  where  the  introduction  of  the  DNA  poses  a 
potential  hazard  or  in  cases  involving  human  gene  therapy,  human  manipulation,  or  any 
introduction  into  humans. 

Dr.  R.  Murray  said  that  if  this  were  to  be  the  case,  the  RAC  would  be  focusing  purely  on 
the  application,  rather  than  the  process,  and  this  may  introduce  some  complications  but 
that  it  would  then  focus  on  the  areas  of  concern  which  have  changed  over  time. 

He  also  pointed  out  that  the  use  of  the  term  "genetic  intervention"  would  be  an 
appropriate  term  for  what  the  RAC  would  include  in  its  oversight.  This  would  not 
exclude  the  committee  from  looking  at  areas  where  review  may  be  needed,  due  to  some 
novel  approaches  of  dealing  with  DNA  that  are  as  yet  unknown. 

Dr.  McGarrity  asked  whether  the  committee  believed  that  this  was  something  that  the 
HGTS  should  be  asked  to  consider  at  its  next  meeting  and  then  returned  to  the  RAC 
with  reconunendations  at  its  next  meeting.  Dr.  R.  Murray  said  that  more  discussion  was 
clearly  necessary  in  this  area.  However,  it  would  require  substantive  discussion  and  if 
this  was  not  possible  within  the  time  constraints  of  the  HGTS  and  the  RAC,  then  may  be 
a good  idea  to  reconvene  the  Planning  Subcommittee  to  continue  the  discussion. 

Dr.  Geiduschek  said  that  the  ORDA  staff  would  have  to  play  a significant  role  in 
providing  a detailed  assessment  of  the  consequences  of  broadening  any  definition  or 
expanding  the  purview  of  the  RAC.  It  was  important  to  be  aware  of  all  the  implications 
of  a particular  expansion  in  relation  to  the  activities  of  the  RAC.  He  cautioned  that 
enough  time  be  set  aside  for  these  discussions  to  allow  for  these  far-ranging  implications 
to  be  discussed  in-depth. 

Dr.  McGarrity  asked  Dr.  Wivel  for  an  assessment  of  the  agenda  for  the  April  meeting  of 
the  HGTS.  Dr.  Wivel  said  that  Dr.  Lotze's  protocol  from  today  will  undoubtedly  be  on 
the  agenda  and  there  was  the  possibility  of  the  need  to  discuss  a protocol  that  may  be 
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submitted  from  Baylor  College  of  Medicine  dealing  with  hepatic  cells.  Dr.  Brenner  also 
may  be  resubmitting  a protocol  which  was  deferred  earlier  by  the  subcommittee.  Dr. 
Waters  added  that  another  issue  was  the  letter  from  Mr.  Alexander  Capron  which  was 
received  just  prior  to  the  previous  meeting  of  the  HGTS  and  which  in  fact  deals  with 
some  of  the  issues  of  what  the  purview  of  the  subcommittee  should  be  if  vectors  and 
cells  become  drug  delivery  systems.  This  could  be  linked  with  the  discussions  of  purview 
before  the  committee  today. 

Dr.  R.  Murray  noted  that  the  issue  of  redefining  "recombinant  DNA"  had  constantly 
been  surfacing  over  the  last  couple  of  years  and  it  was  time  that  the  committee  decide 
whether  it  wanted  to  pursue  it  and,  if  so,  to  deal  with  it  in  a thorough  manner  and  come 
to  a conclusion  on  the  issues. 

Dr.  Mclvor  said  that  the  issues  of  the  purview  over  human  genetic  engineering  and  the 
definition  of  "recombinant  DNA"  were  two  separate  issues  and  that  could  be  dealt  with 
separately.  He  did  not  know  exactly  what  is  to  be  done  with  the  definition,  what  should 
be  included,  and  why  it  should  be  changed.  He  was  not  sure  the  definition  should  be 
changed  since  it  pretty  well  covers  everything  under  the  purview  of  the  RAC. 

Dr.  Schaechter  said  that  if  Mr.  Mannix's  proposal  was  to  simply  transform  the  RAC  into 
a Human  Gene  Therapy  Advisory  Committee  then  much  of  what  was  being  discussed 
was  not  germane.  He  asked  whether  there  was  sentiment  for  this  type  of  a proposal 
among  other  members  of  the  committee,  or  whether  this  was  simply  the  viewpoint  of  Mr. 
Mannix.  He  was  confused  by  the  concept  of  dealing  with  the  definition  of  "recombinant 
DNA,"  and  then  saying  that  the  committee  is  only  going  to  deal  with  human  gene 
therapy. 

Dr.  R.  Murray  said  it  was  important  that  the  RAC  continue  since  that  appeared  to  be 
the  consensus  from  comments  received  during  the  public  hearings.  What  Mr.  Mannix 
was  putting  forward  was  a discussion  of  how  the  RAC  should  continue,  in  what  format, 
or  under  what  umbrella,  and  that  to  discuss  dissolving  the  RAC  would  be  ignoring  the 
message  sent  by  the  public. 

Dr.  McGarrity  added  that  the  public  had  strongly  urged  that  the  NIH  Guidelines  not  be 
allowed  to  sunset.  It  is  his  position  as  Chairman  to  ensure  that  the  committee  is  aware 
that  if  it  decides  to  sunset  the  NIH  Guidelines  it  is  doing  so  against  the  recommendations 
of  the  public. 

Dr.  R.  Murray  agreed  that  the  NIH  Guidelines  should  not  be  sunsetted,  but  that  perhaps 
the  NIH  was  not  the  proper  place  to  have  them  continue  and  be  updated.  Dr.  R. 

Murray  also  said  that  the  current  "double  review"  of  human  gene  therapy  protocols  by 
the  HGTS  and  the  full  RAC  was  beneficial  in  that  it  allowed  two  different  groups  of 
people  to  express  their  views  on  the  merits  of  such  proposals.  He  underlined  two  issues 
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most  important  were: 

1.  Should  the  NIH  continue  to  be  the  source  of  the  RAC?  and, 

2.  Should  review  of  human  gene  therapy  protocols  and  human  gene  use 
continue  to  be  done  by  the  RAC  or  separate  from  it? 

Dr.  R.  Murray  said  that  if  these  issues  were  decided  then  it  would  be  easy  to  come  to 
grips  with  the  definition  of  "recombinant  DNA,"  because  in  one  case  the  committee 
would  not  have  to  worry  about  the  definition,  and  in  the  other  case,  any  use  of  DNA 
from  any  source,  no  matter  how  derived,  would  have  to  be  considered. 

Dr.  Carmen  said  that  the  best  statement  he  had  read  on  the  subject  came  from  Joan 
Bennett  of  the  American  Society  for  Microbiology  who  said, 

"You  should  assume  responsibility  for  these  new  techniques  (microinjection, 
electroporation);  however,  the  RAC  should  continue  to  direct  its  attention  to 
areas  having  a degree  of  expected  hazard  and  exempt  non-hazardous  experiments 
from  review." 

Further,  Dr.  Carmen  had  no  feeling  from  the  public  hearings  that  the  RAC  should 
become  a clone  of  the  HGTS.  He  was  unsure  how  happy  the  public  would  be  with  such 
a turn  of  events. 

Dr.  Post  said  the  impression  he  received  from  the  hearings  was  that  not  only  did  the 
public  not  want  to  see  the  NIH  Guidelines  sunsetted,  but  there  was  the  feeling  that  the 
RAC  had  been  an  efficient  way  to  deal  with  recombinant  DNA  research.  There  was  no 
feeling  that  this  activity  should  be  turned  over  to  a regulatory  agency  to  administer. 

Dr.  Post  wished  to  argue  against  the  RAC  becoming  just  a Human  Gene  Therapy 
Advisory  Committee  in  that  human  gene  therapy  may  evolve  to  the  point  that  it  is 
nothing  more  than  an  activity  similar  to  environmental  release,  and  may  be  turned  over 
completely  to  the  FDA  to  regulate.  He  did  not  know  what  the  future  held  for  the  RAC, 
but  that  it  had  evolved  over  the  years  and  had  continued  to  serve  a vital  role  since  its 
inception. 

Dr.  McGarrity  asked  for  opinions  on  whether  this  issue  should  be  put  on  the  agenda  for 
the  HGTS.  Mr.  Camer  did  not  see  any  reason  for  trying  to  rush  discussion  on  these 
critical  issues  and  that  perhaps  the  Planning  Subcommittee  would  be  a better  place  to 
discuss  this  since  it  is  much  more  broad-ranging  than  merely  issues  of  human  gene 
therapy.  Dr.  Hirano  agreed  that  it  should  go  back  to  the  Planning  Subcommittee  for 
discussion. 
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Dr.  Miller  endorsed  Mr.  Garner's  conmients  and  suggested  that  the  group  to  discuss 
these  matters  should  be  broadened  and  suggested  that  Dr.  Donald  Fredrickson  be  asked 
to  Chair  a small  group  to  consider  these  issues  more  broadly.  Dr.  Miller  noted  that 
often  the  dynamics  of  a group  do  not  lend  themselves  well  to  changing  the  status  quo 
very  drastically. 

Dr.  R.  Murray  suggested  setting  up  a retreat  where  this  would  be  the  only  item  on  the 
agenda  and  small  groups  of  people  could  look  at  sub-issues  and  combine  thinking  on  all 
aspects  of  the  problem.  Smil  group  of  four-five  individuals  was  inconsistent  with  the 
importance  and  far-reaching  consequences  of  these  decisions.  He  suggested  a special 
meeting  of  the  RAC  dedicated  to  this  one  topic. 

Dr.  Wivel  noted  that  this  would  require  having  an  additional  meeting  of  the  RAC  with  a 
single  agenda  item  and  asked  if  everyone  would  agree  to  committing  time  to  this 
endeavor.  There  was  general  agreement  from  the  committee  on  this  issue. 

Dr.  McGarrity  recommended  that  all  members  take  the  opportunity  to  read  the  minutes 
of  the  last  RAC  meeting  regarding  the  regional  hearings  and  to  review  Mr.  Mannix's 
summary  as  well  as  the  summary  of  the  regional  hearings  that  was  prepared  by  Dr. 
Wivel. 

XI.  FUTURE  MEETINGS  OF  THE  RAC  AND  THE  HUMAN  GENE  THERAPY 
SUBCOMMITTEE: 

Dr.  McGarrity  called  the  committee's  attention  to  the  schedule  of  future  meetings  and 
noted  that  the  next  meeting  of  the  full  RAC  would  be  May  31,  1991,  and  the  next 
meeting  of  the  HGTS  was  scheduled  for  April  5,  1991. 


Recombinant  DNA  Research,  Volume  14 


[491] 


Recombinant  DMA  Advisory  Committee  - 21^191 


XII.  ADJOURNMENT: 


Having  concluded  the  agenda  and  there  being  no  further  business  to  be  discussed,  Dr. 
McGarrity  adjourned  the  committee  at  3:55  p.m.,  on  February  4,  1991. 


Kelson  A.  Wivel,  M.D. 
Executive  Secretary 


I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  complete. 


Kecomomant  uin/v  Aovisory  L;ommittee 
National  Institutes  of  Health 


Date:  mi 
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1.0  OBJECTIVES 


1.1  To  estimate  the  continuous  complete  remission  rate  at  2 years  for  children 
with  AML  in  first  complete  remission  treated  with  Autologous  Bone  Marrow 
Transplant. 

1.2  To  use  transduction  of  marker  genes  into  autologous  marrow  to  determine: 

a)  whether  the  source  of  relapse  after  ABMT  for  AML  is  residual 
malignant  cells  in  the  harvested  marrow  or  in  the  patient,  and  whether 
marrow  purging  is  therefore  rational. 

b)  whether  the  majority  of  AML,  which  lack  genetic  markers,  represent 
abnormalities  in  a multilineage  progenitor  cell,  and  whether  therefore, 
autografting^tensified  chemotherapy  is  ever  likely  to  augment  the  cure 
rate. 

c)  the  mechanisms  of  autologous  reconstitution,  and  the  effects  of  stimuli 
which  modify  the  process. 

2.0  BACKGROUND 

2.1  Current  Status  of  Therapy  for  Acute  Nonlymphocytic  Leukemia 

Despite  improvements  in  chemotherapy  regimens  and  supportive  care,  15% 
to  20%  of  children  with  acute  myeloid  leukemia  (AML)  fail  to  achieve 
complete  remission  (CR).  Further,  most  children  who  achieve  CR  then 
relapse  and  in  most  studies  the  median  duration  of  complete  continuous 
remission  (CCR)  rarely  exceeds  18  months.  Long-term  survival  is  realized  in 
less  than  40%  of  patients  treated  with  current  cytotoxic  drug  therapy. 
Reinduction  chemotherapy  regimens  have  limited  success;  brief  second  CRs 
are  achieved  in  only  40%  to  50%  of  patients.  Bone  marrow  transplant  offers 
better  disease  control,  but  the  criteria  for  patient  selection  and  the  best  timing 
for  trsmsplantation  remain  controversial,  and  most  patients  lack  a suitable 
donor. 

The  major  therapeutic  problem  in  AML  is  effectively  eliminating  the  residual 
leukemic  cells  after  patients  achieve  a complete  remission.  Explanations 
proposed  for  treatment  failure  include:  (1)  variations  in  patients’  systemic  drug 
metabolism  leading  to  insufficient  exposure  of  leukemic  cells  to  the  active 
drug;  (2)  variations  in  leukemic  cellular  metabolism  of  drugs  leading  to 
insufficient  leukemic  cell  kill;  (3)  the  development  of  multidrug  resistance, 
either  classical  (mediated  by  the  MDRl  gene  product)  or  "atypical"  in  nature; 
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(4)  inability  of  maintenance  therapy  to  eliminate  the  residual  leukemic  cell 
burden  due  to  failure  of  the  clonogenic  leukemia  cells  to  enter  the  cell  cycle, 
thus  precluding  cytotoxic  effects  of  S-phase-specific  drugs. 

Bone  marrow  transplantation  has  been  used  to  increase  the  long-term  survival 
for  patients  with  acute  leukemia  and  holds  the  only  hope  for  cure  in  patients 
who  relapse.  For  patients  undergoing  an  HLA-matched  sibling  allogeneic 
bone  marrow  transplant  (AlloBMT)  the  long-term  survival  is  approximately 
50%  for  acute  myelogenous  leukemia  (AML)  transplanted  in  first  remission. 
Unfortunately,  only  30%  of  patients  with  acute  leukemia  have  a HLA-matched 
donor. 

In  patients  who  survive  allogeneic  BMT  and  do  not  relapse,  there  is  a 
significant  risk  of  chronic  graft-versus-host  disease  (GVHD).  The  success  of 
allogeneic  BMT  is  related  to  the  patients  age  and  most  centers  exclude 
patients  over  50,  while  pediatric  patients  have  a better  outcome  in  most  series. 

2.2  Autologous  Bone  Marrow  Transplantation 

Autologous  bone  marrow  transplantation  (ABMT)  is  increasingly  used  to  treat 
malignant  disease.  The  underlying  therapeutic  concept  is  that  storage  of 
marrow  harvested  in  clinical/bone  marrow  remission  allows  the  patient 
subsequently  to  be  exposed  to  treatment  that  would  be  lethal  were  it  not  for 
the  avciilability  of  stored  autologous  marrow  for  rescue.  The  hope  is  that  the 
increased  dose  of  chemotherapy  and  radiation  therapy  will  cure  a higher 
proportion  of  patients  than  would  be  possible  with  conventional  therapy.  In 
addition,  autologous  bone  marrow  transplantation  may  allow  the  generation 
of  endogenous  activated  killer  cells  with  antineoplastic  function. 

Autologous  BMT  for  acute  leukemia  is  becoming  an  increasingly  common 
procedure.  Preliminary  data  for  autologous  BMT  in  acute  leukemia  is 
encouraging.  The  3 year  disease-free  survival  is  approximately  30  to  40%  for 
AML  patients  transplanted  in  first  remission.  The  relapse  rate  is  higher  for 
autologous  BMT  than  allogeneic  BMT  but  the  treatment  related  mortality  for 
autologous  transplant  is  less  than  10%  so  that  the  overall  survival  for  the  two 
types  of  transplant  are  similar. 

2.2.1  Use  of  Busulfan/Cytoxan  and  autologous  BMT  for  AML 

In  theory,  a preparative  treatment  for  autologous  transplantation  should 
permit  intensification  of  effective  therapies  and  subsequent  rescue  of 
hematopoietic  function.  The  ideal  regimen  for  leukemia  should  have 
anti-leukemic  effects  which  include  sanctuary  areas,  yet  should  permit 
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the  autologous  marrow  to  graft  and  establish  normal  hematopoiesis 
rapidly.  The  combination  of  busulfan  and  cytoxan  is  highly  effective  as 
a preparative  regimen  for  allogeneic  marrow  transplant  in  AML  and 
has  acceptable  defined  toxicides.  This  combination  apparently 
eliminates  leukemic  cells  in  a high  percentage  of  patients  and  permits 
engraftment. 

A number  of  studies  in  AML  using  autologous  marrow  engraftment 
after  preparation  with  busulfan/cytoxan  have  shown  promising  results. 
In  studies  from  Johns  Hopkins  Hospital,  AML  patients  in  second  or 
subsequent  complete  remission  who  had  autologous  marrow  removed, 
treated  with  4HC  and  then  reinfused  after  treatment  with 
busulfan/cytoxan  had  an  estimated  event-free  survival  at  2 years  of  30%. 
By  historical  review,  none  of  these  patients  would  remain  disease  free 
with  conventional  chemotherapy  for  relapsed  AML  more  than  a 
median  of  6 months. 

Mechanism  of  Relapse 

Although  autologous  BMT  (ABMT)  may  offer  advantages  over  conventional 
chemotherapy,  the  major  cause  of  treatment  failure  remains  relapse  or  disease 
progression.  When  ABMT  is  undertaken  for  solid  tumors,  relapse  is  generally 
at  the  site  of  original  disease,  implying  that  supralethal  chemo-radiotherapy 
has  not  eradicated  the  malignancy.  The  mechanism  of  relapse  following 
ABMT  for  marrow  cell  derived  malignancies  such  as  AML  is  less  clear.  As 
the  incidence  of  relapse  in  these  diseases  is  far  higher  after  autologous  BMT 
than  it  is  after  allogeneic  marrow  transplantation,  two  explanations  have  been 
offered.  The  first  is  that  the  alloreactive  T lymphocytes  present  in  allogeneic 
marrow  have  a major  role  in  recognition  and  elimination  of  residual  host 
malignant  cells.  Since  these  cells  are  absent  from  autologous  marrow,  relapse 
is  more  likely  after  autologous  BMT.  This  explanation  suggests  that  relapse 
after  ABMT  for  hematological  malignancy  occurs  for  the  same  reason  as 
relapse  after  ABMT  for  solid  tumor  - persistence  of  residual  disease  in  the 
host.  An  alternative  explanation  is  that  even  though  cryopreserved  autologous 
marrow  is  harvested  in  remission,  it  nonetheless  contains  residual  malignant 
cells.  In  this  case,  relapse  is  due  to  residual  disease  not  in  the  host,  but  in  the 
rescuing  marrow.  It  is  likely  that  both  factors  contribute  to  relapse,  although 
the  relative  contribution  of  each  in  any  given  disease  is  unknown. 

The  mechanism  of  relapse  following  ABMT  for  marrow  derived  malignancy 
is  an  important  issue  to  resolve.  The  fear  that  stored  marrow  contains  residual 
malignant  cells  has  led  to  intensive  investigation  of  the  value  of  marrow 
purging  prior  to  storage  and  subsequent  reinfusion.  Purging  may  be 
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undertaken  with  monoclonal  antibodies,  with  cytotoxic  agents  active  in  vitro, 
or  by  physicochemical  means.  In  animal  and  pre-clinical  human  studies  all  of 
these  methods  reduce  contamination  with  malignant  cells  -if  these  are 
deliberately  added  to  the  marrow,  but  none  have  been  shown  to  reduce  the 
risk  of  relapse  in  naturally  occurring  disease.  Marrow  for  ABMT  is  harvested 
in  remission  when  - by  definition  - no  malignant  cells  are  detectable.  It  is 
therefore  impossible  to  undertake  any  form  of  quality  control  to  determine  if 
residual  malignant  cells  have  genuinely  been  eliminated.  Moreover,  there  is 
no  evidence  that  malignant  cells  with  the  ability  to  reestablish  the  malignancy 
after  ABMT  are  physically,  phenotypically,  or  biochemically  identical  to  the 
cells  of  the  "mature”  tumor.  At  present,  therefore,  the  justification  for  and 
practicality  of  bone  marrow  purging  largely  remain  matters  of  faith.  This  is 
cause  for  considerable  concern.  The  techniques  of  purging  almost  invariably 
damage  normal  progenitor  cells,  so  that  the  engraftment  of  purged  marrow  is 
generally  substantially  slower  than  the  engraftment  of  untreated  marrow. 
Morbidity  and  mortality  from  the  complications  of  hemopoietic  and  immune 
system  failure  are  correspondingly  increased. 

2.4  Biology  of  Autologous  Reconstitution 

Little  is  known  in  man  of  the  fundamental  biology  of  autologous  marrow  graft 
recovery.  It  is  unknown  whether  the  cryopreserved  marrow  contains  viable 
stem  cells  which  subsequently  reconstitute  the  patient,  or  whether  the 
autograft  simply  provides  temporary  replenishment  of  committed  progenitor 
cells  whilst  surviving  host  stem  cells  gradually  repopulate  the  individual.  If 
hauvested  marrow  does  contain  stem  cells,  nothing  is  known  of  the  in  vivo 
signals  which  modify  their  entry  into  cell  cycle  or  which  modulate  proliferation 
versus  lineage  commitment.  This  lack  of  knowledge  hampers  efforts  to 
improve  the  speed  and  effectiveness  with  which  autologous  marrow 
reconstitutes  the  patient.  Even  though  large  volumes  of  marrow  may  be  taken, 
patients  may  still  suffer  prolonged  marrow  hypoplasia  and  immune 
dysfunction.  If  ABMT  cures  patients  by  virtue  of  the  more  intensive  chemo- 
radiotherapy  it  permits,  then  multiple  ABMT  might  cure  a higher  proportion 
of  patients.  This  approach  cannot  readily  be  contemplated  until  techniques 
which  improve  marrow  regeneration  are  available,  as  the  procedure  related 
morbidity  and  mortality  would  otherwise  be  unacceptably  high. 

3.0  RATIONALE  FOR  CURRENT  PROPOSAL 

The  most  recent  protocols  for  the  therapy  for  AML  have  used  dramatically  different 
approaches  to  eliminate  residual  marrow  disease  after  patients  achieved  a CR.  In 
AML-80,  one  year  of  intensive  post  remission  chemotherapy  resulted  in  multiple 
episodes  of  marrow  hypoplasia.  The  alternative  approach  of  relatively  continuous 
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post  remission  chemotherapy  was  used  in  AML-83.  Most  recently  we  have  intensifled 
therapy  with  targeted  plasma  concentrations  of  ara-C  and  VP-16  (AML-87).  The 
overall  event-free  survival  of  these  three  approaches  is  similar  and  suggests  that  the 
gains  made  by  intensive  therapy  have  reached  their  limits  with  our  current  drugs. 

The  improvements  made  in  autologous  transplantation  and  the  outcome  for  this 
procedure  in  patients  in  second  complete  remission  suggests  this  may  be  a good 
treatment  for  children  with  AML.  It  permits  dose  escalation  and  the  use  of  drugs 
such  as  busulfan  which  have  excellent  antileukemic  properties  but  unpredictable  and 
dose  limiting  marrow  toxicity.  Therefore,  in  this  proposal  we  plan  to  use  autologous 
marrow  transplantation  for  all  children  with  AML  (without  an  HLA-match)  in  first 
complete  remission. 

3.1  Gene  Markers  for  Autologous  Marrow 

Because  autologous  marrow  is  phenotypically  and  genetically  identical  to 
residual  host  tissues,  it  has  not  been  possible  to  date  to  investigate  either  the 
mechanisms  of  marrow  regeneration  after  ABMT  or  the  source  of  malignant 
relapse  in  marrow  derived  malignancies  following  ABMT.  The  availability  of 
transduction  procedures  able  to  mark  harvested  progenitor  cells  and  leukemic 
cells  means  that  both  issues  can  now  be  addressed. 

3.2  Origin  of  Malignant  Cells  During  Relapse 

Retroviral  vectors  have  been  successfully  used  to  mark  malignant  cells  and  cell 
lines  in  man.  In  rodent  models,  marked  malignant  cells  have  re-established 
malignant  disease.  If  residual  leukemic  cells  in  the  harvested  marrow  could  be 
marked,  it  would  be  possible  to  determine  whether  the  malignant  cells 
appearing  in  patients  who  relapse  after  ABMT  are  derived  from  the  infused 
marrow.  Detection  of  such  marked  tumor  cells  would  provide  justification  for 
the  continued  exploration  and  development  of  marrow  purging  technologies. 

Moreover,  if  the  leukemic  progenitor  cells  were  marked,  analysis  of  vector 
insertion  sites  would  show  whether  relapse  was  monoclonal  or  polyclonal,  a 
difference  which  would  have  implications  for  monitoring  the  efficiency  of 
different  purging  techniques. 

3.3  Investigation  of  Stem  Cell  Involvement  in  the  Malignant  Process 

The  transduction  of  marker  genes  into  human  marrow  prior  to  autograft  would 
also  provide  information  of  another  kind.  Malignancies  arising  from  marrow 
cells  may  be  of  two  kinds.  They  may  arise  from  a malignant  pluripotent  stem 
cell  or  they  may  arise  from  a lineage  committed  progenitor  cell.  An  example 
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of  the  former  is  chronic  granulocytic  leukemia  (CGL);  while  most  acute 
lymphoblastic  leukemias  (ALL)  are  examples  of  the  latter. 

It  is  important  to  discriminate  between  these  two  possibilities  since  the  strategy 
required  for  cure  will  be  different  in  each.  There  is  little  purpose  in 
attempting  to  cure  CGL  by  ablation  of  relatively  mature  marrow  cells  by 
chemotherapy,  since  eradication  of  stem  cells  is  required.  Similarly,  these 
patients  would  be  unlikely  to  benefit  from  standard  autologous  bone  marrow 
transplantation  since  the  normal  stem  cells  within  the  marrow  would  be 
admixed  with  the  stem  cells  of  malignant  origin.  In  contrast,  development  of 
a malignancy  in  a cell  already  committed  to  one  or  another  lineage  may  be 
much  more  successfully  treated  with  chemotherapy  since  its  biological 
characteristics  would  be  quite  distinct  from  that  of  a normal  stem  cell. 

Discriminating  between  these  two  possibilities  is  only  feasible  in  the  presence 
of  a naturally  occurring  gene  marker  which  can  show  whether  a single 
malignant  progenitor  can  produce  cells  in  more  than  one  lineage.  Although 
investigation  of  monoclonality  using  X-linked  polymorphisms  can  provide 
information  in  some  contexts,  this  is  an  unsatisfactory  approach  where  a 
monoclonal  subset  may  be  concealed  among  a clonally  heterogeneous  normal 
population.  Instead  gene  markers  unique  to  the  malignant  population  must  be 
used.  For  CGL,  the  marker  which  demonstrates  the  stem  cell  origin  of  the 
disorder  is  the  Philadelphia  chromosome.  Conversely,  in  ALL 
immunoglobulin/T  cell  receptor  gene  rearrangements  or  occasional 
chromosomal  translocations  give  added  support  to  the  concept  that  this  disease 
represents  an  aberration  in  a committed  progenitor  cell.  Less  is  known  of  the 
origin  of  AML,  since  only  30%  of  AML  have  gene  translocations.  Although 
a significant  number  of  AML  clones  may  have  rearranged  T cell  receptor  or 
Ig  genes,  or  may  have  cellular  proto-oncogene  mutations  these  are  much  less 
rigorous  markers  for  the  multi-lineage  potential  of  the  originating  malignant 
clone.  Gene  rearrangement  and  oncogene  activation  may  occur  after  lineage 
commitment,  by  the  progeity  of  a malignant  stem  cell,  since  they  may  have 
only  limited  impact  on  the  malignant  process.  Indeed  detection  of  activated 
oncogenes  may  fluctuate  during  the  clinical  course  of  AML. 

If  it  could  be  shown  that  AML  generally  involved  an  early,  multilineage 
progenitor,  then  current  approaches  to  therapy  would  need  to  be  greatly 
modified;  simple  intensification  of  cyto-reductive  therapy  (the  current  strategy) 
would  be  of  little  or  no  benefit.  Certainly,  study  of  those  AML  which  do  have 
gene  translocations  has  suggested  this  consideration  is  correct.  Patients  with 
monosomy  7 which  is  a multilineage  disorder  respond  poorly  to  chemotherapy. 
Conversely,  patients  with  15:17  or  8:21  translocations  or  inv-16  which  are 
clearly  lineage  restricted,do  well  with  conventional  therapy.  Marker  gene 
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transduction  into  the  harvested  marrow  of  patients  who  are  to  receive  ABMT 
offers  the  only  means  of  investigating  this  question  for  the  majority  of  AML 
patients  who  lack  chromosomal  markers. 

3.4  Transduction  of  Marrow  Progenitor  cells 

Questions  concerning  stem  cell  biology  and  therapy  following  ABMT  can  only 
be  investigated  if  the  stem  cell  itself  is  successfully  marked.  However,  in  all 
mammalian  species  studied,  normal  stem  cells  are  not  in  cycle,  and  none  of 
the  gene  transfer  techniques  currently  available  are  able  to  generate  stable 
transductants.  It  is  likely  that  the  same  will  be  true  for  stem  cells  from  normal 
human  donors.  But  stem  cell  transduction  is  possible  in  animals  if  they  are 
pre-exposed  to  cycle  specific  cytotoxic  agents  such  as  5-Fluorouracil.  During 
the  recovery  phase  from  this  drug  there  is  multi-lineage  hemopoietic 
proliferation,  and  entry  of  stem  cells  into  cycle.  It  is  not  clear  if  entry  into 
cycle  is  the  critical  event,  but  nonetheless  stem  cells  so  treated  can  then  be 
effectively  transduced  with  retrovirus  vectors,  and  long  term  gene  expression 
demonstrated  in  cells  capable  of  self  renewal  and  multi-lineage  differentiation. 

Because  remission  marrow  for  ABMT  is  harvested  from  patients  during  the 
recovery  phase  from  intensive  chemotherapy  (which  usually  includes  cycle 
specific  agents),  this  marrow  too  may  contain  stem  cells  in  cycle.  We  propose 
to  determine  if  marrow  from  these  patients  transduced  by  the  LNL6  vector 
will  produce  cells  containing  the  marker  after  ABMT  in  cells  derived  from 
multiple  different  lineages.  Should  the  marker  be  present  at  the  same  insertion 
site  in  multiple  different  lineages  (see  below)  this  would  be  good  evidence  for 
transduction  of  a pluripotent  progenitor,  while  long  term  of  this  marker  in  the 
same  site  would  be  evidence  for  transduction  of  a self  renewing  "stem  cell". 

However,  the  in  vitro  data  presented  in  the  appendix  ("Transduction  of  Long 
Lived  Progenitors"  suggest  that  while  transduction  of  relatively  long-lived 
committed  progenitors  occurs,  there  is  no  evidence  for  transduction  of  a 
multipotent  self  renewing  cell.  But  even  if  expression  of  transduced  genes  is 
detected  only  in  relatively  long  lived  committed  progenitors,  we  will  still  be 
able  to  analyze  those  exogenous  and  endogenous  stimuli  including  infection, 
further  chemotherapy  and  recombinant  growth  factors,  which  promote 
proliferation  of  the  engrafted  marrow. 


Ultimately  this  information  would  allow  protocols  to  be  devised  which  would 
induce  optimum  (stem)  cell  cycling  and  responsiveness  of  marrow  pre  ABMT 
for  optimum  recovery  post  ABMT.  The  information  would  also  facilitate 
techniques  aimed  at  growing  the  marrow  ex  vivo  from  small  aliquots, 
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potentially  allowing  multiple  ABMT  from  a single  marrow  harvest  (see  1.2 
above). 

4.0  STUDY  OUTLINE  AND  SAFETY 

This  study  proposes  to  transduce  marker  genes  into  aliquots  of  marrow  obtained  for 
ABMT  in  patients  in  remission  of  AML. 

The  vector  to  be  used  in  the  transduction  studies  is  the  helper  free  LNL6  retrovirus, 
which  has  been  extensively  studied  in  rodent  models  and  in  non-human-primates  and 
which  was  approved  for  use  in  man  in  1989.  The  results  of  the  first  in  vivo  human 
study  on  transduced  marrow  derived  cells  have  been  reported  at  The  American 
Society  for  Clinical  Oncology  and  in  the  New  England  Journal  of  Medicine.  The 
safety  data  required  for  the  granting  of  the  IND  (#3042)  under  which  this  first  study 
took  place  are  contained  in  the  four  volume  directories  made  available  to  the 
Chairman  of  the  IRB.  The  current  proposal  will  cross  reference  these  data.  The 
major  safety  concerns  and  their  resolution  are  also  summarized  in  a review  by 
Cometta  et  al  (submitted  to  the  committee)  a precis  of  which  follows. 

4.1  The  LNL-6  Vector 

The  LNL-6  vector  (Figure  1)  was  developed  in  the  laboratory  of  A.  Dusty 
Miller  and  is  a safety-modified  version  of  the  retroviral  vector  N2.  The  vector 
was  constructed  by  modifying  the  Moloney  murine  leukemia  virus  (MoMLV) 
by  removing  the  viral  genes  and  replacing  them  with  the  bacterial  neo^  gene. 
The  vector  has  a number  of  modifications  to  decrease  the  likelihood  of 
successful  recombination  between  the  vector  and  packaging  cell  genome  that 
might  result  in  replication-competent  virus.  The  modifications  include  deletion 
of  5’  and  3’  sequences  to  minimize  homology  and  substitution  of  a stop  codon 
at  the  gag  start  codon. 

4.2  The  LNL-6  Producer  Cell  Line 

The  LNL-6  producer  cell  line  was  created  by  transfection  of  the  LNL-6  vector 
into  the  PA317  producer  cell  line.  The  viral  containing  supemate  obtained 
from  the  LNL-6  producer  cell  line  was  extensively  tested  for  exogenous 
pathogens  and  replication-competent  virus. 

The  supernatant  (provided  by  Genetic  Therapy,  Inc.)  to  be  used  for  human 
clinical  use  has  passed  all  studies  for  contaminating  microorganisms,  and  no 
pathogens  were  detected.  The  supernatant  is  approved  for  clinical  use  by  the 
U.S.  Food  and  Drug  Administration. 
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No  side  effects  have  been  seen  in  animal  studies  nor  in  human  clinical  use  to 
date.  However,  there  are  theoretical  risks.  First  the  LNL-6  vector  preparation 
used  could  be  contaminated  with  replication-competent  murine  retrovirus  (see 
4.3  below).  Secondly,  even  though  the  virus  used  to  insert  the  gene  into  the 
bone  marrow  cells  cannot  grow  and  is  considered  harmless,  it  is  possible  that 
oncogenic  events  could  occur  within  a transduced  cell.  Finally,  the  inserted 
gene  may  produce  a protein  that  inactivates  some  aminoglycoside  antibiotics. 
Satisfactory  alternative  antibiotics  are  available. 

4.3  Replication  Competent  Virus 

The  LNL-6  vector  has  been  modified  so  that  it  entirely  lacks  viral  genes.  The 
only  coding  genetic  material  that  will  be  transferred  to  the  patient’s  cells  will 
be  the  marker  gene  (neo^).  Since  LNL-6  has  no  remaining  viral  genes,  it  is 
incapable  of  producing  the  virion  proteins  necessary  to  package  its  RNA  into 
an  intact  infectious  virus. 

Since  retroviral  vectors  are  replication-defective,  their  genome  must  be 
"packaged"  into  a virion  so  that  they  may  transfer  their  genetic  material  to  the 
target  cell.  This  is  accomplished  by  use  of  a "packaging  cell  line"  which 
supplies  the  necessary  proteins  for  virion  formation  (Figure  2).  The  cell  to  be 
used,  PA317,  contains  a modified  murine  leukemia  virus  (MLV)  genome  with 
intact  packaging  genes,  but  with  deletions  which  make  the  virus  incapable  of 
inserting  its  own  RNA  genome  into  a virion.  Thus,  the  patient’s  cells  are 
never  exposed  to  a replication-competent  virus,  but  only  to  a viral  "coat"  within 
which  is  contained  the  neomycin  vector.  The  LNL-6/PA317  combination  has 
been  tested  extensively  over  several  years  for  replicating  retrovirus,  which 
could  theoretically  develop  by  recombination  between  vector  and  viral 
sequences  in  the  packaging  cell  lines.  To  date,  the  multiple  modifications  in 
the  vector  and  the  packaging  cell  lines  aimed  at  preventing  recombination 
appear  successful  since  replication  virus  has  been  detected  only  rarely  after 
long  periods  of  incubation.  As  a further  check,  each  batch  of  supemate 
intended  for  clinical  use  is  extensively  screened  for  replication-competent  virus. 

Even  if  this  screening  were  to  fail,  data  from  primates  have  shown  that  intact 
MLV  replicates  poorly  and  transiently  in  primates  in  vivo  even  when  these 
animals  are  injected  with  massive  doses  of  virus.  To  date  no  clinical  illness  or 
sequelae  has  developed  in  these  animals. 

Additional  information  exists  in  four  animals  exposed  to  high  titer  replication- 
competent  retrovirus  along  with  retroviral  vector  at  the  time  of  severe 
immunosuppression,  and  autologous  bone  marrow  transplant.  The 
transplanted  monkeys  were  exposed  to  virus  and  vector  at  approximately  equal 
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titer  and  three  of  the  four  showed  transient  vector  expression  post  transplant. 
Tests  for  replicating  virus  in  serum,  peripheral  blood  mononuclear  cells,  and 
bone  marrow  cells,  performed  two  and  three  years  post  transplant  have  been 
negative.  PCR  performed  on  peripheral  blood  and  bone  marrow  cells  for  the 
viral  envelope  region  (sensitivity  of  detection  1 in  100,000  cells)  were  negative 
in  all  four  animals.  To  date  no  animal  has  shown  any  clinical  illness  as  a 
result  of  virus  exposure. 

4.4  Insertional  Mutagenesis 

The  intact  Moloney  murine  leukemia  virus  (MoMLV),  the  parent  retrovirus 
of  LNL-6,  can  cause  neoplasia  in  mice.  There  is  no  evidence  that  this  will  be 
a problem  in  non>human  primates  or  in  humans.  In  21  monkeys  undergoing 
a retroviral-mediated  gene  transfer/autologous  bone  marrow  transplantation 
protocol  there  has  been  no  evidence  of  neoplasia  (mean  follow-up  of  2.5  to 

4.5  years).  There  are  also  no  known  examples  of  transformation  of  primate 
cells  by  a murine  retrovirus  either  in  vitro  or  in  vivo.  Although  clinical 
experience  is  limited,  there  has  been  no  toxicity  or  pathology  after 
approximately  72  patient-months  in  the  TIL  cell  study. 

In  fact,  the  mechanism  by  which  the  Moloney  virus  causes  leukemia  in  mice 
is  unlikely  to  be  operative  in  man.  The  murine  T-cell  lymphoma  associated 
with  MoMLV  is  not  due  directly  to  MoMLV  but  is  caused  by  a recombinant 
virus  called  a mink  focus  forming  virus  which,  results  from  recombination 
between  MoMLV  and  endogenous  murine  leukemia  virus  sequences.  These 
murine  endogenous  virus  sequences  are  not  present  in  humans.  Moreover, 
adult  mice  do  not  develop  lymphomas  after  MoMLV;  it  is  only  newborn  mice 
that  are  susceptible,  suggesting  some  step  in  T-cell  development  might  be 
important  in  cellular  transformation.  Lastly,  the  tropism  (i.e.,  specificity  of 
MoMLV  for  the  T-cell)  and  the  strain  dependence  of  MoMLV  are  not 
detectably  shared  with  any  human  cell. 

Nevertheless,  it  is  theoretically  possible  for  a retrovirus  to  insert  into  a 
protooncogene  or  tumor  suppressor  gene  leading  to  cellular  transformation. 
The  complex  virus-oncogene  tropism  in  the  murine  system,  the  presence  of 
two  copies  of  each  tumor  suppressor  gene  in  most  cells,  and  the  multistep 
process  of  malignant  transformation  suggest  that  the  probability  of  RMGT 
leading  to  malignancy  in  primates  is  exceedingly  low. 

4.5  Recombination  with  Human  Endogenous  Retroviral  Sequences 

Another  theoretical  concern  is  recombination  of  the  retroviral  vector  with 
human  endogenous  retroviral  sequences,  leading  to  the  production  of  a 
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replication-competent  human  retrovirus.  Again,  the  probability  of  this 
occurring  appears  small.  No  replication-competent  human  endogenous 
retrovirus  has  ever  been  isolated  and  all  known  sequences  have  deletions  and 
frame-shift  mutations  in  the  viral  genes.  The  sequences  defective  in  human 
endogenous  retroviruses  (namely  gag,  pol,  and  env),  are  the  sequences  deleted 
from  the  LNL-6  vector,  so  LNL-6  is  unable  to  provide  the  needed  sequences 
to  restore  function  to  human  endogenous  retroviral  sequences.  Also,  there  is 
no  homology  known  between  the  LNL-6  vector  and  the  human  retroviral 
sequences,  so  that  homologous  recombination  is  not  expected.  In  addition, 
variation  in  the  structure  of  these  human  and  murine  viral  sequences,  such  as 
tRNA  binding  sites,  make  the  likelihood  of  successful  recombination  extremely 
small. 

These  expectations  have  been  borne  out  in  preclinical  and  clinical  practice. 
Recombination  between  MLV  and  human  endogenous  retroviral  sequences 
has  not  been  detectable  in  primate  cells  in  vitro  or  in  vivo.  This  question  was 
specifically  addressed  in  the  LNL-6  TIL  human  gene  transfer  clinical  trial. 
After  retroviral  insertion,  reverse  transcriptase  (RT)  assays  have  never 
detected  RT  activity. 

4.6  Introduction  of  the  neo^  Gene 

The  neo^  gene  product,  neomycin  phosphotransferase,  phosphorylates  the  3’- 
hydroxyl  group  of  the  aminohexose  I of  neomycin  and  its  analogues,  thereby 
inactivating  the  antibiotic.  While  amikacin  may  be  inactivated  by  this  enzyme, 
gentamicin  and  tobramycin  and  other  aminoglycosides  do  not  contain  a 
hydroxyl  ^it  the  3’  position  and  are  not  inactivated.  Therefore,  introduction  of 
the  neo^  gene  would  not  exclude  the  use  of  aminoglycosides  or  any  other 
conventional  antibiotic  that  may  be  needed  in  the  clinical  management  of 
these  patients. 

In  short,  the  vectors  to  be  used  in  this  study  are  currently  in  clinical  trial,  and 
have  not  been  associated  with  any  adverse  effects. 

5.0  PLAN  OF  CLINICAL  STUDY 

5.1  Specific  Inclusion  and  Exclusion  Criteria  for  Gene  Transduction  (Eligibility  see 
section  10). 

To  ensure  that  a sufficient  aliquot  of  marrow  can  be  removed  for  transduction 
without  potentially  compromising  the  rate  of  reconstitution,  the  minimum 
quantity  of  marrow  mononuclear  cells  to  be  obtained  at  harvest  will  be  raised 
by  30%  above  the  minimum  value  quoted  in  previous  AML  ABMT  protocols 
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(10®/kg).  Should  this  safety  margin  not  be  attainable,  the  patient  will  be 
ineligible  for  the  transduction  study. 

5.2  Preparation  of  Marrow 

Details  are  provided  in  technical  appendices  A and  B.  In  brief,  a marrow 
mononuclear  cell  fraction  will  be  obtained  using  a Stericell  separator.  Thirty 
percent  of  these  cells  will  be  used  for  cell  free  vector  transduction.  The 
remaining  marrow  will  be  processed  and  frozen  as  per  standard  techniques. 
The  aliquot  will  be  incubated  for  6hrs  with  vector  containing  supernatants  and 
will  then  be  frozen.  The  patients  will  be  treated  with  chemo-radiotherapy  as 
per  protocols  and  reinfusion  with  the  transduced  and  non-transduced  marrow 
will  take  place  as  indicated. 

6.0  EVALUATION  OF  EFFECTS 

6.1  Relapse 

If  relapse  occurs,  then  it  will  be  determined  whether  or  not  the  relapse  cells 
contain  the  marker  genes.  We  will  also  determine  whether  the  relapse  has 
occurred  from  a single  clonogenic  progenitor  or  whether  many  cells  have  the 
ability  to  re-populate  the  patient.  This  question  will  be  answered  by  analyzing 
the  site  where  the  marker  gene  has  inserted  using  Southern  blotting  and  RFLP 
and  by  inverted  PCR  (see  technical  appendices  C and  D).  We  will  also 
determine  whether  the  marker  gene  present  in  the  relapsed  cells  is  present  in 
any  normal  circulating  hematopoietic/lymphoid  cells  and  determine  whether 
the  insertion  sites  in  these  cells  are  identical  to  those  in  the  malignant  clone. 

6.2  Regeneration  of  Cryopreserved  Autologous  Marrow 

When  marrow  is  obtained  to  assess  engraftment  and  disease  progression 
(relevant  protocol  dependent),  additional  cultures  will  analyze  whether  marker 
genes  are  present  in  progenitor  cells  and  in  what  lineage.  Patients  will  also  be 
monitored  at  weekly  intervals  for  6 weeks,  monthly  intervals  for  6 months  and 
annually  thereafter  for  5 years  for  the  presence  of  cells  containing  the  marker 
genes  in  the  peripheral  blood  (PB)  using  FACS  sorted  populations.  PB  will  be 
separated  into  T cells  , B cells,  monocytes  and  granulocytes  using  appropriate 
MAb,  and  each  lineage  examined  for  gene  expression  and  for  marker  gene 
insertion  sites  by  PCR  and  Southern  Blotting  and/or  inverted  PCR.  To  exclude 
the  possibility  of  false  positive  PCR  by  low  level  contamination  of  one  lineage 
by  another,  the  amplification  will  be  undertaken  as  quantitatively  as  possible 
for  purposes  of  comparing  positivity  in  each  lineage. 
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Changes  in  marker  gene  expression  in  cells  of  different  lineages  will  be 
correlated  with  changes  in  endogenous  cytokine  levels  including  TNF,  G-IFN, 
IL3  emd  GM-CSF  induced  by  (e.g)  infection  or  chemotherapy.  These 
endogenous  cytokines  will  be  measured  in  patient  sera  using  commercially 
available  immunoassays  on  a twice  weekly  basis.  Ultimately  changes  will  be 
correlated  with  the  effects  of  exogenous  recombinant  cytokines  such  as  IL2 
and  IL3,  which  will  be  components  of  future  protocols  used  to  treat  these 
diseases. 

7.0  IMPACT  OF  OUTCOME  ON  SUBSEQUENT  TREATMENT 
7.1  Source  and  Nature  of  Relapse 

There  would  be  3 informative  outcomes  if  the  patients  relapsed. 

1)  The  majority  of  relapse  patients  have  no  marked  cells.  However, 
occasional  patients  relapse  with  cells  containing  the  marker  gene  and 
this  relapse  is  monoclonal.  This  would  imply  the  patients  receiving 
marrow  harvested  in  remission  are  in  foct  receiving  occasional 
malignant  "stem  cells"  and  that  relapse  is  monoclonal  in  nature. 
Detection  of  this  event  would  be  of  low  probability  (see  Section  8 - 
below). 

2)  Most  relapses  contain  both  marked  cells  and  unmarked  cells  and  the 
insertion  site  may  be  polyclonal.  This  would  imply  that  marrow 
contains  a multiplicity  of  cells  capable  of  inducing  relapse. 

3)  The  relapsed  cells  are  monoclonal  or  polyclonal  but  the  marker  is 
present  in  the  same  insertion  site  in  apparently  normal  cells  of  other 
lineages.  This  would  imply  that  in  many  AML  the  malignant  "stem  cell" 
is  a true  multipotent  progenitor  cell,  and  is  present  even  in  marrow 
harvested  in  remission. 

These  different  outcomes  would  have  different  clinical  implications. 

Outcomes  1 and  2 would  imply  that  purging  is  indeed  a worthwhile  procedure 
and  should  be  further  explored. 

Outcome  2,  in  which  relapse  is  polyclonal  and  a high  proportion  of  patients 
relapsing  therefore  show  a positive  marker,  would  also  provide  a unique 
method  for  assessing  the  effectiveness  of  different  techniques  of  purging.  Such 
methodology  is  now  entirely  lacking  (see  paragraph  1.4). 
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Outcome  3 would  indicate  that  a significant  proportion  of  acute  myeloid 
leukemias  are  in  fact  stem  cell  disorders  and  that  in  these  patients  current 
chemotherapeutic  and  autografting  strategies  are  unlikely  to  make  any  further 
impact  on  their  survival. 

7.2  Stem  Cell  Marking 

Analysis  of  the  stimuli  required  in  vivo  to  induce  stem  cells  into  qrcle,  and  to 
induce  proliferation  of  cells  of  different  lineages  would  greatly  simplify  efforts 
to  grow  adequate  marrow  in  vitro  from  small  aliquots  for  successful 
subsequent  ABMT.  Moreover  an  indication  of  the  cytoldnes  responsible  for 
hemopoeitic  precursor  or  stem  cell  cycling  would  help  in  planning  more 
effective  chemotherapy  and  in  optimising  the  timing  of  marrow  harvest  for 
subsequent  storage  and  re-infusion. 

8.0  STUDY  SIZE  AND  STATISTICAL  CONSIDERATIONS 

8.1  The  autologous  BMT  clinical  results  will  be  analyzed  permitting  no  more  than 
25%  of  the  patients  to  experience  unacceptable  toxicity  and  no  more  than  15% 
death  during  the  transplant.  Using  a significance  test  of  a = 0.25  we  will  use 
the  following  table. 


Number  of 

Re-evaluate  if  the 

Re-evaluate  if  number 

patients  treated 

number  of  "failure” 

of  unacceptable  toxicity 

with  each  cycle 

exceeds 

in  the  cycle  exceeds 

6 

1 

2 

7 

2 

2 

8-10 

2 

3 

11 

2 

4 

12-  13 

3 

4 

14  - 17 

3 

5 

18-20 

4 

6 

*Failure  is  defined  as  death  before  the  completion  of  the  transplant. 

At  least  12  newly  diagnosed  patients  with  AML  in  first  CR  will  enter  this 
study  per  year  and  therefore,  we  would  expect  to  accrue  a minimum  of  48 
patients  in  4 years.  We  intend  to  compare  the  percentage  of  patients 
remaining  in  hematologic  remission  at  two  years  with  120  historical  controls 
of  the  past  two  AML  studies  (n=60  for  AML80  and  n=63  for  AML-83).  The 
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expected  percentage  of  patients  remaining  in  hematologic  remission  at  2 years 
in  the  historical  control  group  is  about  45%.  To  detect  an  increased  survival 
at  2 years  of  20%  (with  a =0.05  and  /9=0.20)  approximately  50  patients 
achieving  CR  and  receiving  intensification  therapy  will  be  needed.  Thus  we 
plan  to  continue  enrolling  patient  on  this  protocol  for  up  to  4 years. 

To  assure  that  patients  do  not  receive  inferior  treatment,  this  study  will  also 
be  analyzed  in  a sequential  fashion  and  stopped  if  the  relapse  rate  in  the  first 
year  exceeds  25%.  The  following  table  will  be  used  (assumes  a test  of 
significance  at  the  nominal  level  a =.05): 


Stop  if  number  of  "successes"  (b) 
Number  of  patients  (a)  is  less  than 


6-7 

3 

8 

4 

9 - 10 

5 

11  - 12 

6 

13 

7 

14  - 15 

8 

16 

9 

17-  18 

10 

19 

11 

20 

12 

(a)  "Number  of  patients"  considered  is  the  number  of  patients  undergoing 
transplantation  except  those  patients  on  the  protocol  still  in  CR  less 
than  one  year  post  transplant. 

(b)  "Success"  is  defined  here  as  a complete  remission  lasting  for  at  least 
one  year  post  transplant. 


"Stopping"  does  not  necessarily  imply  that  the  study  is  to  be  permanently 
discontinued  but  only  that  a careful  investigation  of  factors  leading  to  the 
exercise  of  the  stopping  rule  will  be  made  by  all  co-investigators  of  the 
protocol. 

Monitoring  of  the  study  will  be  done  quarterly  by  the  biostatistical  co- 
investigator (Dr.  Schell). 
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8.2  Transduction  of  Malignant  Progenitor  Cells 

The  transduction  efficiency  for  acute  myeloid  leukemia  clonogcnic  cells  has 
been  reported  as  between  5 and  50%  (Benchimole  et  al  1989).  Our  data  (see 
Data  appendix)  eorroborate  these  results.  At  present,  there  is  no  way  of 
assessing  whether  "clonogenic  cells"  and  AML  "stem  cells"  are  identical  or 
have  the  same  transduction  efficiency  in  man.  But  if  we  assume  that, 
transduction  efficiency  for  clonogenic  cells  and  stem  cells  is  identical,  and  take  ’ 
a figure  of  10%  as  average  efficiency,  then  only  3%  of  the  total  malignant 
"stem  cells"  present  in  a harvested  marrow  will  be  transduced  in  the  30% 
aliquot  exposed  to  the  veetor.  This  makes  it  unlikely  that  relapse  from  a 
SINGLE  progenitor  would  be  detected  unless  >50  patients  were  studied  - a 
number  not  currently  feasible. 

Polyclonal  relapse  with  or  without  involvement  of  multiple  lineages 
(Possibilities  2 or  3 in  section  7.2  above)  would  be  more  readily  detected  with 
a probability  that  would  increase  as  the  number  of  AML  "stem  cells" 
increased.  The  marrow  relapse  rate  in  patients  reeeiving  ABMT  for  AML  is 
ea  50%  at  3 years.  At  least  one  marked  relapse  would  therefore  be  detectable 
in  a cohort  of  12  individuals  with  a probability  of  >90%  even  if  only  10  cells 
contribute  to  the  relapse.  In  any  one  individual  who  relapses,  there  is  a 60% 
chance  of  detecting  a marked  relapse  if  30  cells  contribute,  and  >95%  chance 
if  100  eells  contribute. 

The  minimal  number  of  patients  we  plan  to  study  with  transduction  is 
therefore  10-15  over  three  years. 

8.3  Transduction  of  Normal  Progenitors 

Because  the  probability  of  transducing  a human  stem  cell  in  patient 
recovering  from  chemotherapy  is  unknown  (see  Data  Appendix)  and  because 
the  number  of  pluripotent  stem  cells  contributed  by  an  autologous  marrow 
graft  is  also  unknown,  it  is  not  possible  to  assess  the  number  of  patients 
required  to  undertake  this  subsidiary  aim.  But  if  transduction  into  early 
progenitors  is  possible,  then  data  on  the  value  of  this  approach  for 
investigating  stimuli  which  modify  stem  cell  behavior  could  readily  be  obtained 
within  the  first  12  patients,  sinee  even  a single  positive  patient  would  be 
informative.  Similarly,  since  marking  of  long  lived  committed  progenitors  is  at 
the  10-20%  level,  information  on  stimuli  affecting  the  growth  of  these  cells 
should  also  be  obtained  within  the  first  12  patients.  Should  the  first  12  patients 
show  no  evidence  of  progenitor  marking,  this  component  of  the  study  would 
not  be  continued  separately  from  the  primary  aim  of  analyzing  the  source  of 
relapse. 
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9.0  DRUG  INFORMATION 

9.1  Busulfan  (Myleran®,  BU)  NDC#  0081-0713-25 

Busulfan  is  available  as  Myleran®  (Burroughs-Wellcome  and  Co.)  in  2 mg 
scored  tablets.  It  is  impossible  to  prepare  a parenteral  form  of  the  drug 
because  it  is  insoluble  in  water.  Oral  preparations  are  well  tolerated. 
Busulfan  for  this  study  will  be  given  four  times  a day  (q  6 hr)  at  a dose  of  4 
mg/kg/day  PO;  four  consecutive  days  prior  to  CTX  administration.  The  dose 
is  per  kg  of  actual  body  weight  or  ideal  body  weight,  whichever  is  less.  Dose 
must  be  taken  all  at  once  and  may  be  given  through  an  NG  tube.  Please 
consult  clinical  nutrition  (dietitian)  for  estimates  of  ideal  body  weight. 

9.1.1  Toxicity  (BU) 

a)  Hematologic  - aplastic  anemia. 

b)  Addisonian-like  syndrome  with  hyperpigmentation  often 
unassociated  with  impaired  corticosteriod  production. 

c)  Diffuse  interstitial  pneumonitis  with  fibrosis. 

d)  Other  toxic  effects  include  erythematous  skin  rash,  hepatic 
dysfunction,  amenorrhea,  testicular  atrophy,  gynecomastia, 
myasthenia  symptoms  and  cataracts. 

e)  , Nausea  and  vomiting  can  occur  after  busulfan  but  is  generally 

mild. 

f)  Generalized  seizures  have  been  reported  after  use  of  high  dose 
busulfan.  Patients  will  be  treated  with  dilantin  5 mg/kg/dose  (IV 
or  PO)  q 6 hr  beginning  on  day  -10  for  48  hr  (8  doses),  then  5 
mg/kg  daily  until  day  4.  Patients  developing  seizures  should  be 
extensively  evaluated  and  treated  as  clinically  indicated. 

9.1.2  Some  patients  may  vomit  after  administration  of  busulfan.  Since  gastric 

absorption  is  good  and  fairly  complete  within  30  to  45  minutes,  the 

following  guidelines  should  be  used  to  replace  doses  after  emesis. 

a)  Emesis  within  30  minutes  of  the  busulfan  dose  repeat  one-half 
of  the  dose  after  giving  an  antiemetic. 
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b)  Emesis  after  30  minutes  of  the  busulfan  dose  give  only  the 
number  of  tablets  found  in  the  emesis. 

9.2  cyclophosphamide  (Q^oxan,  CTX)  NSC#  26271 

An  alkylating  agent  related  to  the  nitrogen  mustards  which  is  biochemically 
inert  but  metabolized  by  liver  phosphamidases  to  active  components  which  are 
excreted  exclusively  by  the  kidney.  CTX  in  the  study  will  be  given  at  a dose 
of  50  mg/kg  IV  ideal  body  weight  or  actual  body  weight,  whichever  is  lowest 
on  each  of  four  successive  days.  CTX  is  dissolved  in  100-250  cc  of  D5W  and 
administered  over  a 30-60  min  period  followed  by  IV  hydration  for  12  hr  with 
2.4  L/ml 

9.2.1  Sedation  and  antinausea  drugs:  Nembutal  50  mg/m^  PO  one  hour  prior 
to  CTX  and  promazine  (Sparine)  25  mg/m^  IV  or  PO  two  hours  post 
CTX  and  pm  every  six  hours. 

9.2.2  Diuresis  and  hydration:  The  urine  flow  during  and  for  12  hours  after 
CTX  administration  is  to  be  kept  at  a minimum  of  2.5  cc/kg/hr.  If  the 
urine  output  decreases  below  these  numbers,  furosemide  10-20  mg/m^ 
IV  may  be  given.  IV  fluids  at  2.4  L/m^/12  hr  post  CTX  will  be 
routinely  employed.  A Foley  catheter  may  be  placed  in  young  children 
if  difficulty  is  measuring  urine  output  occurs. 

9.2.3  Toxicity  of  cytoxan  (CTX) 

a.  Nausea  and  vomiting  controlled  with  routine  antiemetics. 

b.  Fluid  retention:  CTX  has  an  anti-diuretic  effect  usually 
counteracted  by  furosemide  administration.  Careful  physical 
examination  should  be  made  and  daily  weights  and  electrolytes 
determined  to  detect  fluid  overload  early. 

c.  Cardiomyopathy:  At  doses  greater  than  2J00  mg/kg,  CTX  can 
cause  fatal  cardiac  necrosis  with  heart  failure.  Patients  are 
monitored  by  daily  EKG’s  to  detect  decrease  in  voltage.  Non- 
specific ST  changes  are  not  unusual  but  a decrease  in  voltage  is 
significant  and  ominous.  CTX  is  contra-indicated  in  patients 
with  existing  cardiac  disease.  The  EKG  must  be  checked  before 
each  dose  of  cytoxan,  patients  developing  significant  reduction 
in  cardiac  voltage  will  have  all  subsequent  doses  discontinued. 

d.  Diarrhea:  Treated  symptomatically. 
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e.  Hemorrhagic  cystitis:  Hematuria  is  not  uncommon  at  this  dose 
level,  but  is  usually  not  symptomatic  or  severe.  Adequate  urine 
flow  is  essential  to  avoid  cystitis.  All  patients  will  be  treated 
with  MESNA  coincident  with  each  dose  of  CTX  (see  below). 
Pyridium  will  given  for  symptomatic  relief. 

f.  Alopecia:  Usually  reversible. 

g.  Skin  rash:  Ten  to  20%  of  patients  develop  a diffuse  maculo- 
papular  rash  24-72  hours  following  CTX.  The  rash  usually 
clears  in  24-48  hours. 

h.  Anemia:  Hemoglobin  drops  can  occur  at  this  dose,  presumably 
due  to  hemolysis. 

i.  Reproduction:  The  long  term  effects  are  unknown  but  sterility 
is  probable. 

9.3  Mesna  (MESNCX)  NDC  #0015-3561-41 

Mesna  is  a sulfhydryl  compound,  2-mercaptoethane  sulfonate  which  has  been 
shown  in  clinical  studies  to  be  effective  in  preventing  CTX  induced 
hemorrhagic  cystitis.  Mesna  combines  with  and  inactivates  the  metabolites  of 
CTX  which  are  toxic  to  the  mucosa  of  the  bladder.  On  entering  the  plasma, 
Mesna  is  oxidized  to  a polar  disulfide  (dimesna)  which  does  not  react  with 
Cytoxan  metabolites.  The  kidney  then  transforms  dimesna  back  to  mesna 
which  inactivates  cytoxan  metabolites  in  the  urine.  Thus,  Mesna  does  not 
interfere  with  the  antineoplastic  and  immunosuppressive  effects  of  cytoxan  but 
does  selectively  protect  the  bladder  epithelium  from  its  toxic  metabolites. 

9.3.1  Dosage: 

a.  Supplied  as  400  mg/4  ml  vial. 

b.  Dissolved  in  D5W  to  20  mg/ml  concentration. 

c.  Mesna  12  mg/kg  is  delivered  IV  over  15  minutes  prior  to  CTX 
and  3,  6,  9,  and  12  hours  after  each  dose  of  cytoxan. 

d.  Total  20  doses  Mesna  (5  for  each  dose  of  CTX)  will  be  ad- 
ministered with  BU/CTX  preparatory  regimen. 
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9.3.2  Toxicities: 


In  general,  adverse  reactions  to  mesna  have  been  mild  and  readily 
managed  including  headaches,  arthralgia  and  diarrhea.  Hypotension 
and  allergy  were  reported  in  1/6  patients  on  phase  I study. 

10.0  PATIENT  ELIGIBILITY 

10.1  Patients  with  acute  nonlymphocytic  leukemia  in  first  remission  are  eligible  for 
this  protocol. 

10.2  Patient  exclusion  includes  patients  with: 

1.  HLA-matched,  MLC-compatible  donor  (unless  parents  and/or  patient 
refuses  allogeneic  transplant) 

2.  Previous  allogeneic  transplant  or  autologous  transplant 

3.  life  expectancy  limited  by  disease  other  than  leukemia 

4.  significant  cardiac  disease 

5.  severe  renal  dysfunction,  i.e.,  creatinine  clearance  less  than  60  cc/1.73 
m^ 

6.  severe  restrictive  pulmonary  disease  (FVC  less  than  40%  of  predicted) 

7.  severe  hepatic  disease  (bilirubin  greater  than  3 mg/dl  or  SGPT  greater 
than  500  lU) 

8.  severe  personality  disorder  or  mental  illness 

9.  previous  severe  cystitis  from  cyclophosphamide 

10.  previous  total  dose  of  anthracyclines  of  >450  mg/m^ 

11.  severe  infection  that  on  evaluation  by  the  Principal  Investigator 
precludes  ablative  chemotherapy  or  successful  transplantation 

12.  HIV  reactivity 

13.  Kamofsky  score  <70%. 

14  Acute  Promyelocytic  Leukemia 

11.  OUTLINE  OF  THERAPY 
Harvest  guidelines: 

Patients  will  enter  the  study  at  the  time  of  bone  marrow  harvest.  Bone  marrow  must 
be  obtained  and  frozen  during  a complete  remission.  Transduction  will  be  done 
before  the  cells  are  frozen  and  stored.  It  is  anticipated  that  patients  will  have  their 
bone  marrow  harvested  and  then  proceed  directly  to  conditioning  and  transplantation. 
However,  there  may  be  some  patients  who  have  their  marrow  stored  for 
transplantation  at  a much  later  date.  Criteria  for  marrow  harvest  must  include: 
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Pre-harvest  bone  marrow  aspirate  and  biopsy  performed  within  3 weeks  of  harvest 
must  demonstrate  adequate  cellularity  (based  on  bone  marrow  biopsy  cellularity  of 
greater  than  40%,  taking  into  account  sampling  error),  and  no  evidence  of  leukemia 
(<5%  blasts  and  absence  of  leukemic  markers,  such  as  Auer  rods). 

Cytogenetic  analysis  performed  on  the  pre-harvest  bone  marrow  must  be  normal. 

Cell  harvest  must  be  sufficient  for  marrow  reconstitution  (cell  yield  must  be  greater 
than  10®  nucleated  cells/kg).  This  should  yield  sufficient  cells  for  bone  marrow 
transplantation  even  if  the  cells  taken  for  vector  preparation  cannot  be  used. 


11.1  Patients  without  CNS  leukemia  will  receive  busulfan  (1  mg/kg  of  ideal  or 
actual  body  weight  whichever  is  less)  orally  every  6 hours  for  16  doses  on  days 
-9,  -8,  -7,  -6,  followed  by  cyclophosphamide  (50  mg/kg/dose)  with  Mesna  on 
days  -5,  -4,  -3,  -2.  Autologous  marrow  (3  x 10®  cell/kg)  is  infused  48  hours 


later. 

Protocol  dav 

Treatment 

-9 

BU 

-8 

BU 

1 mg/kg,  q 

6 hr  X 16  doses 

-7 

BU 

-6 

BU 

-5 

CTX 

50  mg/kg 

4-  MESNA 

-4 

CTX 

50  mg/kg 

-1-  MESNA 

-3 

CTX 

50  mg/kg 

+ MESNA 

-2 

CTX 

50  mg/kg 

+ MESNA 

-1  REST 

0 Autologous  bone  marrow  reinfusion 


11.2  Patients  with  CNS  disease  documented  by  lumbar  puncture  on  pretransplant 
evaluation,  will  receive  IT  methotrexate  (dose  below)  every  third  day  until 
clear  x 2 (minimum  number  = 3,  maximum  number  = 5).  Three  days  after 
the  last  lumbar  puncture  patients  will  begin  BU  treatment  as  outlined  above. 
If  the  IT  methotrexate  results  in  headache,  photophobia,  or  neck  stiffness  then 
20  mg  of  hydrocortisone  will  be  added. 


Agejyr) 

<1 

1-2 

2-3 

>3 


MTX  (mgl 
6 
8 
10 
12 
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Patients  with  a history  of  CNS  disease  at  any  time  in  the  past  (including 
immediately  pre-transplant)  will  also  receive  5 lumbar  punctures  with  IT 
methotrexate  (as  above)  post  transplantation  when  WBC  >2.0  x 10^/L  and 
platelets  >75  x 10^/L.  These  5 LPs  will  be  performed  over  2h  to  4 weeks. 

Citrovorum  will  be  given  5 mg  PO  (or  IV)  every  6 hours  x 4 starting  24  hours 
post  IT  MTX.  If  arachnoiditis  develops,  all  IT  MTX  will  be  given  with  20  mg, 
of  IT  hydrocortisone. 

11.3  BU  (busulfan)  = 4 mg/kg/day  (total  16  mg/kg).  Daily  dose  divided  into  every 
6 hour  oral  doses  (1  mg^g  every  6 hours).  Pills  (2  mg)  may  be  enclosed  up 
to  8 per  gelatin  capsule  (16  mg). 

Since  generalized  seizures  have  been  reported  with  high  dose  busulfan, 
patients  will  receive  prophylactic  dilantin  5 mg/kg/dose  (IV  or  PO)  q 6 hr 
starting  day  -10  for  48  hr  (8  doses)  then  5 mg/kg  daily  until  day  -4. 

CTX  (cyclophosphamide)  = 50  mg/kg  IV  on  each  of  four  successive  days. 

Hematuria  is  not  uncommon  at  this  dose  level  of  cytoxan.  Adequate  urine 
flow  is  essential  and  the  exact  hydration  and  M^NA  doses  should  be 
followed.  Please  see  agent  information  section  VI  and  preprinted  order 
sheets. 

11.4  Marrow  Infusion 

At  the  time  of  autologous  marrow  reinfusion  (day  0),  the  frozen  untreated  or 
LNL-6  treated  bone  marrow  suspension  will  be  rapidly  thawed  in  a 37 " water 
bath  and  rapidly  infused  through  a central  venous  catheter  as  detailed. 

1.  Marrow  to  be  infused  will  arrive  on  the  unit  hand-carried  by  the 
transplant  coordinator. 

NOTE:  Marrow  DOES  NOT  receive  IRRADIATION. 

2.  Preparation  of  the  patient 

a.  Oxygen  and  suction  equipment  MUST  be  set  up  in  room. 

b.  Emergency  drugs  BENADRYL,  EPINEPHERINE, 
SOLUMEDROL  OR  SOLUCORTEF  in  appropriate  doses 
must  be  ordered  by  the  physician  prior  to  initiation  of  infusion 
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and  be  available  at  the  bedside.  See  preprinted  order  sheets  for 
marrow  reinfusion. 

c.  Procedure  is  explained  to  the  patient  and  family. 

d.  All  patients  will  have  central  venous  access,  preferably  a double 
lumen  catheter  system. 

e.  VS  flow  sheet  at  the  bedside 

f.  Normal  saline  for  IV  infusion 

g.  Baseline  vital  signs  are  taken  and  recorded. 

3.  Marrow  Infusion 


a.  After  thawing  rapidly  in  37  “C  water  bath,  the  marrow  is 
administered  by  the  physician  as  rapidly  as  possible.  A physician 
and  nurse  both  MUST  remain  in  the  room  for  the  total  infusion 
time  and  1 hr  post  infusion. 

NOTE:  The  marrow  MUST  NOT  be  FILTERED. 

b.  Vital  signs  are  taken  q 15  min.  x 4;  Q 30  min.  x 4,  Q hour  x 4 
and  recorded.  Patient  is  monitored  by  oximeter  during  infusion 
and  for  6 hours  afterward. 

t 

4.  Toxicity  of  Infusion 

a.  Volume  overload: 

This  is  of  particular  importance  in  small  recipients. 

b.  Pulmonary  emboli 

Rare  complication  that  might  occur  due  to  fat  and  marrow  cell 
emboli.  Marrow  and  fat  emboli  cause  a transient  alveolar 
capillary  block  and  administration  of  O2  or  IPPB  may  be  neces- 
sary. 
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c.  Allergic  reactions 

Chills,  fever  and  hives  occasionally  occur.  These  reactions  are 
never  severe  and  respond  to  parenteral  diphenhydramine 
(benadiyl). 

d.  Renal  failure  from  hemoglobinuria.  Urine  output  must  be 
carefully  monitored. 

12.0  CONCURRENT  TREATMENT  AND  SUPPORTIVE  CARE 

a.  Irradiate  all  blood  products  (except  the  bone  marrow)  with  1500-3500 
cGy. 

b.  Leukocyte  poor  RBCs  and  platelet  components  will  be  used  to 
minimize  transmission  of  CMV. 

c.  Allergic  reactions  (especially  to  platelet  concentrates)  can  usually  be 
controlled  with  oral  or  IV  benadryl. 

d.  Platelets:  Irradiated  leukocyte  poor  platelet  concentrates  are  transfused 
to  prevent  bleeding  and  in  an  attempt  to  keep  the  circulating  platelet 
count  at  or  greater  than  20,000/mm^  for  the  first  3-4  weeks  post-BMT. 

e.  Red  cells:  PRBCs  (irradiated,  leukocyte  poor)  10-15  cc/kg/dose  will  be 
administered  to  keep  the  hemoglobin  level  ^10  g/dl.  Higher 
hemoglobin  concentrations  might  be  considered  for  patients  with 
pulmonary  insufficiency. 

2.  Hyperalimentation 

Adequate  alimentation  appears  to  be  an  essential  for  successful 

transplantation.  Parenteral  hyperalimentation  is  maintained  until  normal 

enteral  alimentation  can  be  resumed  as  judged  by  the  clinical  situation. 

Patients  may  be  enrolled  on  the  active  SJCRH  hyperalimentation  protocols 

and  will  be  monitored  by  the  SJCRH  Metabolic  Support  Service. 

3.  Management  of  infections 

a.  Cultures  are  obtained  as  clinically  indicated. 
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b.  Once  antibiotic  treatment  has  been  initiated,  it  will  not  be  routinely 
discontinued  until  marrow  function  has  been  restored,  even  if  clinical 
evidence  of  infection,  i.e.,  fever,  has  resolved. 

c.  Special  emphasis  will  be  placed  on  evaluation  of  infection  at  sanctuary 
sites  such  as  the  sinuses. 

d.  Antifungal  treatment  will  be  considered  in  febrile  patients  who  have 
had  7-10  days  of  broad  spectrum  IV  antimicrobials.  Patients  may  be 
enrolled  on  open  SJCRH  infectious  disease  protocol  for  treatment. 

e.  High  index  of  suspicion  is  necessary  for  evaluation  and  treatment  of 
interstitial  pneumonitis  in  the  post-BMT  patient.  Patients  with  low- 
grade  fever  and  chronic  cough  should  have  prompt  chest  x-ray  and 
pulmonary  evaluation.  FVC  will  be  obtained  two  times  a week  for  the 
first  three  weeks  post-BMT  and  oximeter  studies  will  be  employed  as 
necessary.  Patients  with  pulmonary  infiltrates  will  be  placed  on  the 
Pneumopathy  X protocol. 

f.  To  prevent  activation  of  pneumocystis  carinii  (PCP)  all  patients  will 
receive  oral  prophylaxis  with  trimethoprim  (150  mg/mVday)  plus 
sulfamethoxazole  (750  mg/m^/day)  in  two  equally  divided  doses  on 
Monday,  Tuesday  and  Wednesday. 

13.0  EVALUATION  DURING  THERAPY 

13.1  Pre-Transplant 

1 . History  - complete  history  of  previous  antineoplastics,  radiation  therapy, 
infections,  and  transfusions 

2.  Complete  physical  examination 

3.  Laboratory  screen 

a.  CBC,  differential,  platelet  estimate 

b.  Electrolytes,  BUN,  creatinine,  SGOT,  SGPT,  gamma  GT,  total 
bilirubin,  total  protein,  albumin,  alkaline  phosphatase 

c.  Urinalysis 

d.  Chest  x-ray 

e.  Echocardiogram  and  EKG 

f.  CPK,  LDH  isoenzymes 
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g.  Baseline  pulmonary  function  tests  (arterial  blood  gases  if 
indicated) 

h.  Coagulation  screen 

i.  Cytoxic  antibody  screen 

j.  Surveillance  cultures 

k.  HIV,  CMV,  hepatitis,  A,  B and  C screens 

4.  Bone  marrow  aspirate  and  biopsy 

5.  Lumbar  puncture  for  culture  and  cytology 

6.  Bone  marrow  for  karyotype  analysis 

7.  Skin  test:  multi-test  unit  (by  IDS) 

8.  5 cc  reference  serum 

9.  If  available,  bone  marrow  cells  and  peripheral  blood  leukocytes  will  be 
stored  for  future  studies. 

13.2  During  and  Post-Transplantation  (Months  0-3) 

1.  A daily  CBC,  differential  and  platelet  estimate  until  self-sustaining  and 
then  as  indicated. 

2.  Daily  electrolytes  during  cytoxan  and  at  least  weekly  SCOT,  SGPT, 
total  bilirubin,  alkaline  phosphatase  for  the  first  45  days. 

3.  Pulmonary  function  test  (FVC)  and  cutaneous  oximeter  readings 
weekly  x 3 weeks  starting  day  -9. 

4.  EKG  daily  days  -5,  -4,  -3,  -2,  before  each  dose  of  cytoxan,  and  again  on 
days  1 and  7 post-marrow  reinfusion. 

5.  Viral,  bacterial  and  fungal  cultures  as  clinically  indicated. 

6.  Chest  x-ray  weekly  for  3 weeks  and  as  indicated. 

7.  Bone  marrow  aspirate  and  biopsy  day  -4-21  and  -1-32  post  marrow  rein- 
fusion for  morphology  and  as  indicated,  neo-gene  content  on  colony 
culture  (see  protocol).  Lumbar  puncture  at  the  end  of  the  third  month. 
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8.  Patients  with  CNS  involvement  will  receive  5 spinal  taps  with 
methotrexate  (see  Section  IV.C.2.)  after  hematopoietic  recovery. 

13.3  Evaluation  after  Hematologic  Reconstitution. 

1.  Weekly  for  6 weeks,  monthly  for  6 months  and  every  6 months  for  2 
years,  then  annually  for  2 years,  analysis  and  separation  by  FACS  of 
peripheral  blood  nucleated  cells  with  sorting  into  granulocytes, 
monocytes,  T cells  and  B cells  and  subsequent  analysis  for  marker  gene 
insertion  (see  protcxx)!).  Such  studies  should  limit  the  amount  of  blood 
removed  to  20-40  ml. 

2.  Patients  will  also  undergo  complete  physical  examination,  complete 
blood  counts,and  bone  marrow  aspiration  every  6 months  for  the  first 
2 years  and  annually  thereafter  for  the  next  2 years. 

3.  Patients  will  be  evaluated  annually  for  the  next  10  years  by  complete 
physical  examination  and  complete  blood  counts. 

4.  Patients  will  be  asked  to  return  thereafter  at  any  time  if  they  develop 
any  hematologic^mmunologic  abnormality. 

15.0  RESPONSE  CRITERIA 


16.0  OFF  STUDY  CRITERIA 

1.  Relapse  of  AML  that  required  retreatment 

2.  Death  from  transplant  related  causes 

17.0  RECORDS  TO  BE  KEPT 

All  required  clinical  evaluation  records  will  be  the  responsibility  of  Dr.  Mirro. 
Analysis  of  the  clinical  outcome  and  toxicity  will  also  be  the  responsibility  of  Dr. 
Mirro  (see  Section  13.0). 

The  laboratory  evaluation  of  retroviral  insertion  will  be  the  responsibility  of  Drs. 
Brenner  and  Ihle. 
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18.0  INFORMED  CONSENT 


YouA'our  child  are  currently  in  remission  of  acute  myelocytic  leukemia  (AMt).  However, 
we  know  from  previous  experience  that  there  is  about  a 65%  chance  that  the  leukemia  will 
return,  when  the  leukemia  cells  will  be  resistant  to  the  best  drugs  used  in  first  treatments. 
Because  we  would  like  to  prevent  this  from  happening  we  are  proposing  that  we  give 
you/your  child  high  dose  chemotherapy  which  we  hope  will  destroy  any  remaining  leukemic- 
cells.  Because  this  treatment  damages  the  normal  marrow,  we  will  follow  the  chemotherapy 
by  giving  back  you/^our  child’s  own  bone  marrow,  which  has  been  marked  to  enable  us  to 
follow  how  well  it  grows  and  - in  the  event  of  relapse  of  disease  - to  learn  if  malignant  cells 
in  the  marrow  contributed. 

Purpose 

The  treatment  we  are  now  planning  is  designed  to  kill  greater  numbers  of  leukemia  cells 
early  in  the  treatment,  resulting  in  longer  periods  of  remission  (absence  of  any  signs  or 
symptoms  of  AML).  Two  highly  effective  drugs  will  be  given  to  you/your  child  in  very  high 
doses.  This  therapy  will  destroy  most  of  your/^our  child’s  blood  cells,  including  the  normal 
cells  needed  to  combat  infection  and  control  bleeding. 

To  prevent  fatal  complications  from  this  high-dose  chemotherapy,  we  will  attempt  to  restore 
the  normal  production  of  blood  soon  after  drug  treatment.  This  will  be  done  with  infusions 
of  bone  marrow  collected  and  treated  at  the  time  you  or  your  child  was  in  complete 
remission. 

Blood  Tests  for  Viruses 

So  that  we  can  better  measure  the  risks  of  the  transplant,  we  will  test  youyyour  child’s  blood 
for  viruses  which  can  cause  problems  after  the  transplant.  These  viruses  include  Hepatitis  B, 
which  causes  liver  damage.  Cytomegalovirus,  which  causes  lung  damage,  and  HIV,  which 
causes  AIDS. 

Marrow  Marking 

Although  we  believe  the  high  dose  chemotherapy  and  bone  marrow  transplant  will  benefit 
you^our  child,  in  many  patients  the  leukemia  returns.  We  do  not  know  if  this  return  is 
always  due  to  malignant  cells  left  behind  in  your^our  child’s  body  after  the  intensive 
chemotherapy,  or  whether  the  cancer  comes  back  because  the  marrow  contains  malignant 
cells.  Nor  do  we  know  whether  the  marrow  we  given  back  to  you  really  permanently 
supplies  all  your/your  child’s  blood  cells  or  whether  it  acts  as  a temporary  bridge  until 
your^our  child’s  own  marrow  recovers.  If  we  knew  the  answers  to  these  questions  we  would 
be  able  to  change  our  approach  to  treatment. 

A recent  advance  makes  it  possible  to  answer  these  questions.  Using  a method  called 
retroviral  mediated  gene  transfer  we  can  insert  a genetic  marker  into  a small  number  (about 
1 in  20)  of  your/your  child’s  marrow  cells  before  returning  them  to  you^our  child.  If  your 
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tumor  returns  after  the  BMT  and  contains  this  marker  then  we  would  know  that  your/^our 
child’s  marrow  was  contaminated.  Similarly,  if  the  marker  was  present  in  all  types  of 
your/your  child’s  blood  cells  then  we  would  know  that  the  marrow  transplant  could  supply 
all  the  needs  of  your^your  child’s  blood  system.  This  would  help  us  plan  better  ways  of 
treating  AML.  If  you^our  child  were  to  have  another  transplant  for  AML  in  the  future  then 
these  changes  might  affect  youyyour  child.  Otherwise,  the  information  we  obtain  would  not 
help  you^our  child  directly  but  may  lead  to  improved  treatment  for  others. 

High-Dose  Chemotherapy 

A drug  called  busulfan  >^1  be  given  to  you^our  child  by  mouth  four  times  a day  for  4 days. 
The  second  drug,  cyclophosphamide  (also  called  Cytoxan),  will  be  started  on  the  day  after 
the  last  dose  of  busulfan  and  will  be  continued  for  4 days.  It  will  be  given  by  vein  (IV).  If 
leukemia  cells  are  found  in  the  spinal  fluid  before  starting  treatment  you^our  child  will 
receive  methotrexate  in  the  spinal  fluid  every  3 days  until  the  cells  are  killed.  The  maximum 
number  of  spinal  taps  will  be  5. 

Bone  Marrow  Transplant  Procedure 

After  the  chemotherapy  you^our  child  will  have  one  day  of  rest  then  will  receive 
transfusions  of  the  previously  frozen  bone  marrow  through  an  IV  catheter.  The  marrow  will 
be  obtained  under  general  anesthesia  from  your^your  child’s  hip  bones  in  the  operating  room 
as  described  above.  Most  of  the  marrow  will  be  frozen  immediately.  If  you  agree,  one  third 
of  the  marrow  will  be  treated  with  the  marker  gene,  attached  to  a disabled  virus  to  cany  it 
into  the  cell.  The  marker  will  enter  about  10%  of  the  treated  cells,  so  that  1 in  20-40  of  the 
manow  cells  put  back  will  be  marked.  This  part  of  the  manow  will  also  be  frozen  and  given 
back  to  youyyour  child  together  with  the  untreated  manow.  To  enable  us  to  study  the 
marked  cells,  a small  amount  of  extra  blood  will  be  taken  after  the  transplant.  While 
youryyour  child’s  central  line  is  in  place  this  should  not  require  extra  needlesticks.  The 
amount  of  extra  blood  to  be  taken  will  be  about  20  ml  (1  tablespoon)  once  or  twice  a week 
for  6 weeks,  then  monthly  for  6 months  and  then  every  six  months  for  two  years  and  finally 
once  a year  for  2 years.  Otherwise,  the  blood  and  manow  tests  and  other  investigations  will 
be  as  necessary  to  give  you/your  child  the  most  suitable  clinical  care. 

Bone  manow  aspirates  and  biopsies  will  be  required  on  day  21  and  32  after  the  manow  is 
given  back.  Bone  manow  aspiration  will  also  be  needed  after  you^our  child  have  recovered, 
to  see  how  well  the  graft  is  working.  We  will  take  these  samples  every  6 months  for  two 
years  and  then  once  a year  for  two  years  (total  6). 

After  transplant  no  further  treatment  will  be  given  unless  youyour  child  had  leukemic  cells 
in  the  spinal  fluid.  If  leukemic  cells  were  present  in  the  spinal  fluid  at  any  time  in  the  past 
youyyour  child  will  receive  5 spinal  taps  with  methotrexate  after  transplant  when  normal 
blood  production  occurs.  The  maximum  number  of  spinal  taps  any  patient  will  receive  is  10. 

Any  marrow  that  you^our  child  will  not  need  may  be  used  for  research. 
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Long  term  Follow  Up 

As  with  all  patients  with  leukemia  treated  at  this  Hospital,  we  aim  to  follow  your/your  child’s 
progress  over  a long  period.  You/^our  child  will  need  to  be  examined  yearly  for  14  years 
after  the  transplant.  At  this  time  a teaspoon  of  blood  will  be  taken. 

Side  Effects 

The  drugs  to  be  given  in  this  study  will  produce  unwanted  side  effects.  Doctors  will  closely 
observe  your/your  child’s  condition  throughout  the  course  of  therapy  in  an  effort  to  prevent 
or  reduce  the  severity  of  these  effects.  YouA^our  child  will  receive  a drug  called  Mesna  to 
prevent  bleeding  from  the  bladder,  and  dilantin  to  stop  possible  seizures.  Bone  marrow 
transfusion  can  also  produce  complications  that  could  be  life-threatening.  The  busulfan  and 
Cytoxan  given  in  this  treatment  will  destroy  normal  bone  marrow  and  cause  severe  infections 
and  bleeding.  All  patients  will  need  antibiotics,  blood  transfusions  and  possibly  a medication 
called  amphotericin  B for  fungal  infections.  By  experience  at  other  centers  1 of  10  children 
treated  in  this  way  will  not  develop  effective  blood  production  despite  receiving  the  treated 
marrow  (graft  failure).  A second  marrow  may  be  given  on  day  35  to  40  after  the  first 
marrow  infusion  to  restore  blood  production  if  graft  failure  occurs.  The  table  below  lists  the 
short-  and  long-term  side  effects  of  these  agents. 

Agent Possible  side  effects 

Busulfan  Permanent  damage  to  bone  marrow 

Increased  skin  pigmentation 
Lung  disease 
Skin  rash 
Liver  damage 

Inability  to  have  children  (sterility) 

Breast  growth  in  males 
Cataracts 
Second  cancers 
Seizures 

Cytoxan  Severe  nausea  and  vomiting 

Electrolyte  imbalance  and  fluid  retention 
Diarrhea 

Bleeding  from  the  bladder 

Hair  loss 

Skin  rashes 

Low  blood  counts 

Sterility 

Heart  failure 

Methotrexate  Headaches 

(Injected  in  the  Nausea,  vomiting 

spinal  fluid  Seizures 

Brain  damage 
Back  pain 
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Virus 

Antibiotic  inactivation 

Malignant  change  in  marrow. 

Mesna 

Headache 

Joint  pain 

Diarrhea 

Marrow  Marking 

No  additional  side  effects  have  been  seen  in  extensive  animal  studies  of  the  marrow  marking 
technique  or  in  any  person  treated  with  the  marker  genes  so  far.  However,  despite  this 
apparent  safety,  there  are  theoretical  risks.  For  example,  although  the  virus  containing  the 
marker  has  been  strongly  disabled  and  is  considered  harmless,  it  is  conceivable  that  changes 
might  occur  in  the  cells  in  which  it  is  placed,  which  would  allow  the  virus  to  recover,  grow 
and  potentially  even  cause  cancer.  The  inserted  marker  may  also  produce  a protein  which 
can  inactivate  certain  antibiotics.  There  are  alternative  antibiotics  available  which  work  as 
well,  and  these  would  be  used  instead. 

Confidentiality 

Your/Your  child’s  case  will  be  treated  in  complete  confidence,  unless  you  specifically  agree 
otherwise. 

However,  approved  people  from  Government  agencies  may  review  the  charts. 

Alternative  Procedures 

If  you  do  not  want  to  have  part  of  your/your  child’s  marrow  marked,  you^our  child  could 
still  have  a transplant  with  an  untreated  marrow.  If  you  do  not  want  a transplant  at  all  for 
yourself/your  child,  we  could  give  treatment  with  different  drug  combinations  or  radiation 
therapy.  However,  there  is  no  evidence  that  these  therapies  would  provide  an  incre2ised 
chance  of  controlling  the  cancer,  although  the  side  effects  might  be  less  than  the  drugs  used 
in  this  treatment.  Alternatively,  you/your  child  could  have  no  further  therapy. 
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STATEMENT  OF  UNDERSTANDING 


The  benefits  of  this  experimental  treatment  are  difficult  to  predict.  From  experience  at 
other  childhood  cancer  centers,  we  expect  that  1 of  every  2 children  treated  this  way  will 
remain  fi-ee  of  leukemia  for  at  least  2 years  after  the  completion  of  high-dose  chemotherapy 
and  bone  marrow  transfusion. 

Participation  in  the  study  is  strictly  voluntary.  If  you^our  child  does  not  wish  to  volunteer, 
other  options  will  be  discussed  and  made  available.  Should  any  problems  arise,  one  of  the 
doctors  will  make  you/your  child  aware  of  these  developments  and  discuss  plans  of  action. 

1.  I have  read  the  above  treatment  and  voluntarily  agree  to  the  participation  of 

myself/my  child in  this  study/treatment. 

2.  I have  had  adequate  opportunity  to  discuss  with  Dr. 

name  of  investigator 

caring  for  me/my  child all  the  purposes  and  hazards  related 

to  this  study/treatment. 

3.  I have  been  told  of  alternative  courses  of  action  in  my/my  child’s  situation. 

4.  I understand  that  the  study/treatment  proposed  may  result  in  risks  that  are  currently 
unforeseeable. 

5.  I understand  that  I may  withdraw  myself/my  child  from  this  study/treatment  at  any 
time  without  jeopardy  to  further  treatment. 

6.  I understand  that  without  marrow  transfusion,  chances  for  surviving  chemotherapy 
with  busulfan  and  cytoxan  are  very  poor. 

7.  I understand  that  financial  compensation  is  not  provided  for  participation  in  this 
study/treatment. 

8.  I understand  that  in  the  event  of  physical  injury  to  myself/my  child  from  this 
study/treatment,  financial  compensation  is  not  available  but  medical  treatment 
necessary  will  be  provided  at  no  direct  cost. 

9.  I understand  that  information  obtained  will  be  kept  confidential  but  that  supervised 
review  by  approved  medical  representatives  of  outside  institutions  or  agencies  may 
occur.  In  particular,  the  chart  may  be  reviewed  by  an  agent  of  the  Food  and  Drug 
Administration,  the  National  Cancer  Institute  or  their  agent,  and  the  Qinical  Trials 
Monitoring  Service. 
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10.  I understand  that  if  I have  further  questions  regarding  this  study/treatment  or  concern 
about  injury  from  this  study/treatment,  I can  contact  Dr.  Joseph  Mirro  or  Dr. 
Malcolm  Brenner  at  (901)  522-0300. 

11.  I understand  that  further  information  regarding  my/my  child’s  rights  as  a research 
participant  can  be  obtained  by  contacting  the  Chairman  of  the  Clinical  Trials  Review 
Committee,  at  (901)  522-0300. 

12.  I understand  that  I can  receive  a signed  copy  of  this  summary  statement  and  a 
separate  detailed  treatment  plan,  if  I wish. 


Patient 


Parent  or  Guardian 


Investigator 


Witness 


Date 
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ASSENT  FORM 


Patient  Age  7-18  Years  for  Bone  Marrow  Transplant 
ASSENT 

You  are  in  remission  from  AML  which  means  we  cannot  sec  any  leukemia  cells  in  your  bone 
marrow  or  spinal  fluid.  There  is  a good  chance  your  leukemia  will  return  if  you  do  not  have 
further  treatment.  We  would  like  to  stop  your  leukemia  from  coming  back  by  performing* 
a bone  marrow  transplant  using  your  own  bone  marrow.  Before  we  do  the  bone  marrow 
transplant  we  will  examine  you  to  be  sure  you  can  have  the  transplant.  We  will  also  test  you 
for  certain  viruses  including  the  virus  for  AIDS. 


First,  we  will  take  a small  part  of  your  bone  marrow  out  while  you  are  asleep  in  the 
operating  room.  Since  you  will  be  sleeping,  you  will  not  feel  us  take  the  marrow.  V^en  you 
wake  up,  you  may  have  some  pain  but  you  will  receive  medicine  to  make  this  feel  better. 
Your  bone  marrow  will  be  frozen  for  later  use. 

At  a later  time,  you  will  come  into  the  hospital  and  receive  high-dose  drugs  that  will  stop 
your  blood  forming  cells  from  growing.  We  hope  these  drugs  will  also  get  rid  of  your 
leukemia  and  stop  it  from  coming  back.  We  will  then  thaw  your  marrow  and  give  it  to  you 
so  your  blood  forming  cells  will  grow  again. 

MARROW  MARKING 

If  you  agree  we  will  take  a part  (one-third)  af  the  bone  marrow  that  we  remove  from  you 
and  mix  it  with  a special  virus  to  mark  the  cells.  If  there  were  leukemic  cells  in  your  bone 
marrow  when  we  stored  it,  we  may  be  able  to  mark  the  cells  and  tell  if  your  leukemia 
coming  back  from  the  bone  marrow  we  gave  you.  This  virus  may  mark  1 in  20  of  your 
normal  cells  so  we  can  watch  them  grow  back  after  your  bone  marrow  transplant.  We  hope 
that  we  will  learn  more  about  your  leukemia  in  this  way  and  one  day  be  better  able  to  help 
you  or  others. 

HIGH-DOSE  CHEMOTHERAPY 

You  will  receive  a drug  called  busulfan  by  mouth  4 times  each  day  for  four  days  (total  16 
times).  You  will  then  receive  a second  drug  called  cytoxan  given  by  vein  daily  for  four  days. 
If  leukemic  cells  are  found  in  your  spinal  fluid,  you  will  also  receive  spinal  taps  with 
medicine. 


BONE  MARROW  TRANSPLANT 

After  the  high-dose  drug  therapy  you  will  have  a day  of  rest  and  then  your  frozen  bone 
marrow  will  be  thawed  and  given  back  to  you  by  your  central  catheter.  An  extra  amount  of 
blood  will  be  taken  once  or  twice  a week  for  six  weeks,  and  then  monthly  for  six  months,  and 
then  every  six  months  for  two  years,  and  finally  once  a year  for  two  years  afterwards  to  test 
how  the  marrow  cells  are  growing.  You  will  also  receive  a total  of  eight  bone  marrow 
aspirates  to  judge  how  well  your  marrow  is  growing  and  whether  the  marked  cells  are 
present.  If  you  had  leukemic  cells  in  your  spinal  fluid  before  transplant,  you  will  receive  an 
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additional  five  spinal  taps  after  the  transplant  is  completed.  The  maximum  number  of  spinal 
taps  you  will  receive  is  10  (unless  your  leukemia  returns). 

SIDE  EFFECTS 

The  transplant  can  produce  bad  side  effects.  These  include  permanent  damage  to  the  bone 
marrow,  lung  disease,  liver  disease,  other  cancers,  severe  vomiting,  diarrhea,  bleeding  from 
the  bladder,  hair  loss,  serious  infections,  fevers,  headaches,  seizures.  You  may  not  be  able 
to  have  children  after  this  treatment. 

ALTERNATIVE  PROCEDURES 

If  you  do  not  want  to  have  your  bone  marrow  marked  you  may  have  a bone  marrow 
transplant  without  the  marking.  You  can  also  receive  drugs  and  radiation  therapy  as  other 
treatment  for  your  leukemia  or  you  could  have  no  treatment  at  all,  but  we  believe  that  a 
transplant  is  most  likely  to  cure  you. 

STATEMENT  OF  UNDERSTANDING 

All  information  about  your  transplant  will  be  kept  among  the  hospital  staff  that  need  to 
know.  We  will  not  tell  anybody  else  without  asking  you  first.  You  have  the  right  to  ask  any 
questions  you  want  and  they  will  be  answered.  You  have  had  this  assent  form  read  or 

discussed  with  you  by  your  parents  and  the  doctor  (Dr. ) caring  for  you. 

Before  you  signed  this  form  you  had  all  your  questions  answered. 

If  you  have  any  other  questions  you  can  ask  your  doctor  or  Dr.  Joseph  Mirro  or  Dr. 
Malcolm  Brenner  at  any  time. 


Patient 


Parent  or  Guardian 


Physician 


Date  and  Time 
vpg(wpc) 
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APPENDIX  C 


ABSTRACT  OF  PROTOCOL 


Autologous  bone  marrow  transplantation  (ABMT)  is  an  effective  way  of 
treating  AML,  A proportion  of  the  patient''s  marrow  is  removed  during  remission 
of  the  malignancy  and  cryopreserved.  The  patient  is  then  given  supralethal 
chemotherapy  and/or  radiotherapy  and  rescued  from  the  associated  marrow 
destruction  by  reinfusion  of  the  stored  cells.  The  two  main  limitations  of  the 
approach  are;  (1)  the  high  risk  of  relapse,  which  may  occur  because  the  reinfused 
marrow  is  contaminated  with  malignant  cells,  and  (2)  the  long  delay  before  the 
marrow  reconstitutes  the  patient  with  a consequent  high  risk  of  morbidity  and 
mortality  from  infection  and  hemorrhage.  The  current  proposal  aims  to  transduce 
marker  genes  into  harvested  marrow  to  allow  investigation  of  therapeutic 
strategies  aimed  at  overcoming  these  problems. 

If  the  patients  have  a disease  such  as  leukemia  in  which  malignant  cells 
may  contaminate  the  marrow,  these  cells  may  be  marked  by  the  gene  transfer. 
Relapse  with  cells  containing  marker  genes  will  then  establish  whether  or  not 
relapse  originates  within  the  patient  or  at  least  partly  within  the  marrow  cells 
harvested  at  the  time  of  clinical  remission.  Should  this  latter  explanation  be 
correct,  it  would  justify  the  procedure  of  marrow  purging  at  harvest  to  remove 
malignant  cells.  At  present,  this  procedure  is  of  unproven  benefit,  but  damages 
the  marrow  and  retards  engraftment,  correspondingly  increasing  morbidity  and 
mortality.  Analysis  of  insertion  sites  will  allow  determination  of  clonality  of 
relapse.  The  outcome  of  these  investigations  would  affect  future  treatment 
strategies . 

Since  marrow  for  ABMT  is  generally  obtained  when  patients  are  regenerating 
their  marrow  after  intensive  chemotherapy  aimed  at  remission  induction,  it  is 
anticipated  that  a proportion  of  pluripotent/stem  cells  will  be  in  cycle  and  may 
therefore  be  successfully  transduced  before  cryopreservation  and  subsequent 
re infusion.  Marker  gene  insertion  will  be  determined  by  the  appearance  of  G418 
resistance  amongst  cultured  progenitor  cells  in  the  engrafted  marrow  and  by 
detection  of  vector  sequences  by  PGR  or  Southern  blot  analysis  of  DNA  from 
circulating  cells  of  different  lineages.  We  will  determine  what  endogenous  and 
exogenous  stimuli,  such  as  infection,  chemotherapy,  and  recombinant  growth 
factors,  can  augment  the  proliferation  of  this  engrafted  marrow.  This 
information  will  help  to  determine  whether  autologous  marrow  genuinely  re- 
populates the  patient  or  whether  it  provides  temporary  replenishment  of  committed 
progenitor  cells  whilst  surviving  host  stem  cells  gradually  repopulate.  In  the 
future  it  may  also  be  used  to  indicate  what  stimuli  should  be  given  before  the 
marrow  harvest  to  ensure  maximum  yield  of  pluripotent  progenitors  and  which 
stimuli  should  be  used  immediately  following  the  transplant  to  induce  more  rapid 
engraftment.  With  the  additional  knowledge  obtained,  better  clinical  protocols 
can  be  established. 
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APPENDIX  D 


NONTECHNICAL  ABSTRACT  OF  PROTOCOL 


One  effective  treatment  for  many  types  of  cancers  is  autologous  bone  marrow 
transplantation.  In  this  treatment  the  patient  is  treated  until  the  disease  can 
no  longer  be  detected.  At  this  point,  about  1.5  pints  of  marrow  are  removed  and 
stored  frozen.  The  patient  is  then  given  extremely  intensive  drug  and  radiation 
treatment  aimed  at  destroying  any  cancer  cells  which  may  be  left.  This  intensive 
treatment  also  destroys  the  patient's  remaining  bone  marrow  cells.  However,  the 
individual  is  "rescued"  by  injecting  back  the  marrow  that  has  been  stored  for 
them. 

Although  this  treatment  has  proven  to  be  encouraging,  there  are  two 
problems.  The  first  is  that  the  stored  marrow,  although  taken  when  the  patient 
has  no  visible  cancer,  may  still  contain  some  cancer  cells.  These  unseen  cancer 
cells  could  then  regrow  and  cause  the  disease  to  return.  In  addition,  the 
stored  marrow  is  sometimes  slow  to  grow.  This  means  the  patient  lacks  vital  bone 
marrow  cells  for  a longer  period  of  time.  Without  these  marrow  cells  the  patient 
cannot  adequately  fight  infection  and  may  suffer  bleeding.  These  problems , are 
often  life  threatening. 

The  aim  of  the  present  protocol  is  to  get  information  that  will  allow 
clinicians  to  devise  ways  to  overcome  or  lessen  these  problems.  Genetic  markers 
will  be  used  to  trace  the  development  and  behavior  of  cells  within  the  marrow. 
As  the  marrow  cells  harvested  from  the  patient  look  the  same  as  the  cells 
remaining  within  the  body,  a way  is  needed  to  mark  these  cells.  Gene  marking  is 
the  only  way  to  distinguish  the  returned  cells  from  cells  remaining  in  the 
patient's  body.  About  30%  of  the  patient's  marrow  that  is  removed  will  be  marked 
with  a marker  gene.  These  marked  cells  will  then  be  stored  with  the  untouched 
marrow  and  both  will  be  given  back  to  the  patient  after  their  intensive  drug 
treatment . 

If  the  patient  does  suffer  a return  of  their  cancer,  we  will  look  at  their 
cancer  cells  for  the  marker  gene.  If  no  marker  gene  can  be  found,  then  the 
cancer  probably  regrew  from  cells  left  in  the  patient's  body.  This  is  possible 
even  though  no  visible  cancer  cells  may  have  been  seen  in  the  patient.  The 
doctors  would  then  know  that  they  needed  to  work  on  better  methods  to  get  rid  of 
the  cancer  cells  left  in  the  body.  If  the  gene  is  found  in  the  cancer  cells, 
then  wq  know  cancer  cells  were  hiding  with  the  returned  marrow  cells.  If  we  know 
cancer  cells  are  hiding  in  the  returned  marrow,  the  doctors  can  work  harder  to 
kill  the  cancer  cells  before  returning  the  marrow  to  the  patient.  No  matter 
which  answers  are  obtained,  the  doctors  will  then  be  able  to  develop  better 
treatments  for  similar  cancer  patients. 

After  marrow  transplantation  with  marked  marrow  we  will  also  look  for  the 
appearance  of  the  marker  gene  in  the  patient's  blood  and  marrow.  By  studying  the 
normal  cells  which  contain  the  marker  gene,  the  doctors  will  learn  more  about  the 
transplanted  marrow  cells.  We  will  learn  better  ways  to  treat  the  patient  before 
removing  the  marrow.  We  will  also  learn  how  to  best  treat  the  patient  after  the 
transplant  so  that  the  returned  marrow  grows  as  quickly  as  possible.  The  more 
that  is  learned  about  the  marrow  cells,  the  better  the  doctors  will  be  able  to 
use  the  marrow  cells  to  help  the  patient. 

The  doctors  hope  that  by  using  a gene  to  mark  the  marrow  removed  from  a 
patient  that  they  will  learn  how  to  better  treat  the  patients.  This  knowledge 
will  not  only  help  patients  with  cancers  similar  to  the  ones  studied,  but  also 
many  other  patients  as  well. 
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Professional  Society  Memberships: 
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1969-72  Senior  Scholarship,  Emmanuel  College,  Cambridge,  England 
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Publications : 

Original  Articles 

1.  Edmonds  M,  Ashford  R,  Brenner  MK,  Saunders  A.  Cimetidine:  Does 

neurotoxicity  occur?  J R Soc  Med  72:172,  1979. 

2.  Brenner  MK,  Munro  AJ.  T-cell  help  in  human  in  vicro  antibody  producing 
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Immunol  57:201,  1981. 

3.  Brenner  MK,  Bright  S,  Munro  AJ . The  major  histocompatibility  system  and 
cell  interaction  in  man.  Transplant  Proc  13:1527,  1981. 

4.  Brenner  MK,  Munro  AJ . Human  anti- tetanus  antibody  response  in  vicro: 
Autologous  and  allogeneic  T cells  provide  help  by  different  routes.  Clin 
Exp  Immunol  46:171,  1981. 

5.  North  ME,  Brenner  MK.  Induction  of  immunoglobulin  and  antigen- dependent 
antibody  synthesis  in  human  lymphocytes,  using  supernatants  from  mitogen- 
stimulated  cultures.  Immunology  48:157,  1983. 

6.  Brenner  MK,  North  ME.  Human  B cell  growth  factors  overcome  T cell  mediated 

inhibition  of  specific  antibody  production:  A possible  mechanism  for  the 

exacerbation  of  autoimmune  disease.  Clin  Exp  Immunol  52:635,  1983. 
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specific  T cell  help  and  non-specific  B cell  growth  factors  in  the 
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5040,  1972. 
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project  beyond  the  federally-funded 
project  period. 

The  proposed  priority  does  not 
preclude  ^ding  of  other  eligible 
approved  applications.  Accordingly, 
entities  which  do  not  qualify  for  or  elect 
to  request  consideration  for  the 
proposed  priority  are  encouraged  to 
submit  applications. 

Interested  persons  are  invited  to 
comment  on  the  proposed  definitions 
and  funding  priority.  Normally,  the 
comment  period  would  be  60  days. 
However,  due  to  the  need  to  implement 
this  new  program  in  Fiscal  Year  1991, 
this  comment  period  has  been  reduced 
to  30  days.  All  comments  received  on  or 
before  April  8, 1991,  will  be  considered 
before  the  final  definitions  and  funding 
priopty  are  established.  No  funds  will 
be  allocated  or  final  selections  made 
until  a final  notice  is  published  stating 
whether  the  definitions  and  funding 
priority  will  be  applied. 

Written  comments  should  be 
addressed  to:  Director,  Division  of 
Disadvantaged  Assistance,  Bureau  of 
Health  Professions,  Health  Resources 
and  Services  Administration,  Parklawn 
Building,  room  8A-09,  5600  Fishers  Lane, 
Rockville,  Maryland  20857. 

All  comments  received  will  be 
available  for  public  inspection  and 
copying  at  the  Division  of 
Disadvantaged  Assistance,  Bureau  of 
Health  Professions,  at  the  address  above 
weekdays  (Federal  holidays  excepted] 
between  the  hours  of  8:30  a.m.  and  5 
p.m. 

Application  Requests 

Requests  for  application  material  and 
questions  regarding  grants  policy  should 
be  directed  to:  Grants  Management 
Officer  (D34),  Bureau  of  Health 
Professions,  Health  Resources  and 
Services  Administration,  5600  Fishers 
Lane,  room  8C-22,  Rockville,  Maryland 
20857,  telephone:  (301)  443-6857. 

Completed  applications  should  be 
forwarded  to  the  Grants  Management 
Officer  at  the  above  address. 

Questions  regarding  programmatic 
information  should  be  directed  to: 
Division  of  Disadvantaged  Assistcince, 
Bureau  of  Health  Professions,  Health 
Resources  and  Services  Administration, 
5600  Fishers  Lane,  room  8A-09, 
Rockville,  Maryland  20857,  telephone: 
(301)  443-2100. 

To  receive  consideration,  applications 
must  meet  the  deadline  of  April,  8, 1991, 
which  means  they  must  either  be: 

1,  Received  on  or  before  the  deadline 
date,  or 

2.  Postmarked  on  or  before  the 
deadline  and  received  in  time  for 
submission  to  an  independent  review 
group.  A legibly  dated  receipt  from  a 


commerical  carrier  or  the  U.S.  Postal 
Service  will  be  accepted  in  lieu  of  a 
postmark.  Private  metered  postmarks 
shall  not  be  acceptable  as  proof  of 
timely  mailing. 

Late  applications  not  accepted  for 
processing  will  be  returned  to  the 
applicant. 

The  standard  application  form,  PHS 
6025-1,  HRSA  Competing  Training  Grant 
Application  and  General  Instructions 
have  been  approved  by  the  Office  of 
Management  and  Budget  under  the 
Paperwork  Reduction  Act  The  OMB 
clearance  number  is  0915-0060.  The 
Program,  Grants  for  Center  of 
Ex'^ellence  in  Minority  Health 
Professions  Education  is  listed  at  93.157 
in  the  Catalog  of  Federal  Domestic 
Assistance.  Applications  submitted  in 
response  to  this  announcement  are  not 
subject  to  the  provisions  of  Executive 
Order  12372,  Intergovernmental  Review 
of  Federal  Programs  (as  implemented 
through  45  CFR  part  100). 

Dated:  March  1, 1991. 

Robert  G.  Harmon, 

Administrator. 

[FR  Doa  91-6353  Filed  3-6-91;  8:45  am] 
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National  Institutes  of  Health 

Division  of  Research  Grants  Meeting 
of  the  Division  of  Research  Grants 
Advisory  Committee 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  the  meeting  of  the 
Division  of  Research  Grants  Advisory 
Committee,  April  8, 1991,  Conference 
Room  10,  Building  3lG  National 
Institutes  of  Health,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892. 

The  entire  meeting  will  be  open  to  the 
public  from  8:30  ajn.  to  4:30  p.m.  The 
one-day  meeting  will  include  a 
discussion  of  the  development  of  the 
electronic  grant  application  and  a draft 
NIH  plan  for  managing  the  costs  of 
biomedical  research.  Attendance  by  the 
public  will  be  limited  to  space  available. 

The  Office  of  Committee 
Management  Division  of  Research 
Grants,  Westwood  Building,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20892,  telephone  (301)  496-7534,  will 
furnish  a summary  of  the  meeting  and  a 
roster  of  the  committee  members. 

Dr.  Samuel  Joseloff,  Executive 
Secretary  of  the  Committee,  Westwood 
Building,  Room  449,  National  Institutes 
of  Health,  Bethesda,  Maryland  20892, 
phone  (301)  496-7441,  will  provide 
substantive  program  information  upon 
request. 


Dated:  February  8, 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 
[FR  Doc.  91-5326  Filed  3-6-91;  8:45  am] 
BILLINQ  CODE  4140-01-M 


National  Heart,  Lung,  and  Blood 
Institute;  Meeting  of  the  Cardiology 
Advisory  Committee 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Cardiology  Advisory  Committee, 
National  Heart,  Limg,  and  Blood 
Institute,  March  25-26, 1991,  Building 
3lC,  Conference  Room  8,  National 
Institutes  of  Health,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892. 

The  entire  meeting  will  be  open  to  the 
public  from  9 a.m.  on  March  25  to 
adjournment  on  March  26.  Attendance 
by  the  public  will  be  limited  to  space 
available.  Topics  for  discussion  will 
include  a review  of  the  research 
programs  relevant  to  the  Cardiology 
area  and  consideration  of  future  needs 
and  opportunities. 

Terry  Bellicha,  Chief.  Communications 
and  Public  Information  Branch,  National 
Heart,  Lung,  and  Blood  Institute,  Toom 
4A21,  Building  31,  National  Institutes  of 
Health,  Bethesda,  Maryland  20892,  (301) 
496-4236,  will  provide  a summary  of  the 
meeting  and  a roster  of  the  committee 
members. 

Michael  J.  Horan,  M.D.,  Associate 
Director  for  Cardiology,  Division  of 
Heart  and  Vascular  Diseases,  National 
Heart,  Lung,  and  Blood  Institute,  room 
320,  Feder^  Building,  Bethesda, 
Maryland  20892,  (301)  496-5421,  will 
furnish  substantive  program  information 
upon  request. 

(Catalog  of  Federal  Domestic  Assistance 
Program  No.  13.837,  Heart  and  Vascular 
Diseases  Research,  National  Institutes  of 
Health) 

Dated:  February  28, 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  91-5325  Filed  3-8-91;  8:45  am] 

BHJJNO  CODE  4140-01-M 


Human  Gene  Therapy  Subcommittee; 
Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Human  Gene  Therapy  Subcommittee  (a 
subcommittee  of  the  Recombinant  DNA 
Advisory  Committee)  on  April  5, 1991. 
The  meeting  will  be  held  at  the  National 
Institutes  of  Health  (NIH),  Building  31, 
Conference  Room  6,  9000  Rockville  Pike, 
Bethesda,  Maryland  20892,  starting  at 
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approximately  9 eun.  to  adjournment  at  - 
approximately  5 p.m. 

The  meeting  wUl  be  opea  to  the  public 
to  discuss  the  following  proposed 
actions  under  the  NIH  GuideFines  for 
Research  Involving  Recombinant  DNA 
Molecules  (51  FR 16958): 

I.  Additioii  to  appendix  D of  the  *'N1H 
Guidelinea”  Regarding  a Human  Gene 
Transfer  Protocol/Ik.  Lotze 

In  a letter  dated  September  13, 1990, 

Dr.  Michael  T.  Lotze  of  the  University  of 
Pittsburgh  School  of  Medidne  indicated 
his  intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  isr 
The  Administration  of  6iterfeukin-2; 
Interleukin-*,  and  Tamor Infiltrating 
Lyn^pfaotytes  to  IHitienta  with  MefeaKHaa 

Theprotocof  was  reviewed  durmg;  the 
Human  Gene  Therapy  SubcommittBe 
meeting  on  November  30, 1990;  and 
forwarded  lo  die  Recorabmant  EWA 
Advisory  Comnnttee  oft  Febrnary  4, 

1991,  for  their  approval.  The- 
Recombinant  IhllAAdviscsy  Committee 
deferred  approval  and  soit  the  protocol 
back  to  the  Human  Gene  Therapy 
Subctnnmittee  forfozther  debbraation  at 
its  Bextmeeting  on  Aprili  5, 1991. 

n.  Addition  to  appendix  D of  the  "NIH 
Guidelines”  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Cometta 

In  a letter  dated  ]uly  25. 1990,  Dr.  Ken 
Cometta  of  the.  Univetsity  of 
Wfsconsih/MadlacaL  indicated  his 
intention  to  subaiit  a human  gpne 
transfer  protocol  to  the  Human  Gene 
Therapy  Subconunittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

BMT  9049 — ^Retraviral-Mediafed  Gene 
Transfer  of  Bone  Marrow  Cells  During 
Autologous  Bone  Marrow  Transplantation  for 
Acute  Leukemia:  Undentaadrag  EMsease 
Recurrence 

The  protocol  v»s  revi^a^  during,  the 
Human  Gene  Therapy  Subcommittee 
meeting  on  November  30,.  1990.  The 
protocol  was  deferred  with  the  request 
for  additional  data  and  further 
consideration  at  the  next  meeting  on 
April  5, 1991. 

III.  Addition  to  Appendix  D of  the  “NIH 
Guidelines”  Regarding  Human  Gene 
TransferProtocals/Dr.  Brenner 

In  a letter  dated  February  22, 1991,  Dr. 
Malcolm  K.  Brenner  of  St.  Jude 
Children's  Research  Hospital  indicated 
his  intention  to  submit  two  bomea  gene 
transfer  protocols  to  the  Human  Gene 
Therapy  Subcommittee  and  the 


Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval. 

The  first  protocol  is  entitled: 

A Phase  I/H  Trial  of  High-Dose  Carboplatin 
and  Etoposide  With  Autologous  Marrow 
Support  for  Treatment  of  Stage  D 
Neuroblastoma  in  First  Remission:  Use  of 
Marker  Genes  to  Investigate  the  Biology  of 
Marrow  Reconstitution  and  the  Mechanism 
of  Relapse 

The  second  ^otocol  is  entitled: 

A niase  B Trial  of  Hi^'-Dose  Carboplatin 
and  Etoposide  Widr  Autologous  Marrow 
Suppcut  for  Treatment  of  Relapse/Refractory 
Neuroblastomk  Without  Apparent  Bone 
Marrow  Invc^vement  Use  of  Marker  Genes, 
to  Investigate  the  Biology  of  Marrow 
Reconstitution  and  the  Mechanism  of  Refuse 

This  second  protoccd  waa  reviewed 
during  the  Human  Gene:  Therapy 
Subcommittee  meeting  on.  November  30% 
1990,  The  protocol  waa  deferred  with  e 
request  fin:  addition^  data  and  further 
conmderatioa  at  the  next  meeting  on 
April  5, 1991. 

rv.  Addition  to  Append.  D of.  die  “NIH 
Guidelines”  Regar^g  a Himaaa  Gene 
Transfer  Protocol/Dr.  Deisseroth. 

In  a lett^  (fated  December  20%  1900, 

Dr.  Albert  B.  Deisseroth  cd  MD 
Anderson  Cancer  Center  indicated  hia 
intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recam^inanf  BNA  Advwory  Committee 
for  formai  review  and  approved.  The  title 
of  this  protocol  is: 

Autologous  Transplantation  for  Clonic 
Myelogenous  Leukemia:  Retroviral  Marking 
to  Discriminaie  Between  Relapses  Arising 
From  Residual  Systemic  Disease  vs.  Residual 
Contammatitwr  of  Autologous  Marrow 

V.  Addition  to  Appendix  Dof  the  “NIH 
Guidelines”  Re^icding  a Humsm  Gene 
Therapy  Pmt(xx>l^Dr8.  Ledley  and  Woe- 

In  a letter  dated  December  19, 1990, 
Drs.  Fred  Ek  Ledley  and  Savio  L C.  Woo 
of  theBaylop  of  Medicine 

imScated  fhetrinfentfonifa  sulnnit  a 
human  gene  flierapy  lootocel  to  toe 
Hmaan  Gene  Therapy  Subcommittee 
and  the  Recombmanf  DNA  Advisory 
Committee  for  fimnal  review  and 
approvaL  The  title  of  tins  protocol  is: 

Hepatocellular  Transplantation  in  Acute 
Hepatic  Failure  and  'Targeting  Genetic 
Markers  to  Hepatic  CeEs 

V.  Other  Matters  To  Be  Considered  by 
the  Committee 

Protoccds  which  are  approved  by  toe 
Human  Gene  Therapy  Subcommittee 
will  be  forwarded  to  the  Recombinant 
DNA  Advisory  Committee  for 
consideration  during  their  May  31, 1991, 
meeting. 


Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 
National  Institutes  of  Health,  Building 
31,  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (30IJ  496-9838,  fax 
(301)  49B-9839,  wilt  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  infonnation.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

OMB's  “Mandatory  Information 
Requirements  forFed^^l  Assistance 
Pro^am  Announcements"  (45  FR  39592, 
June  11, 1980)  requires  a statement 
concerning  the  official  Government 
programs  (motamed  in  the  Catalog  of 
Federal  Domestic  Assistance,  Normally 
NIH  lists  in  its  annouDcemeHts  the 
number  andtitle of  affected  individual 
programs  foe  the  guidance  of  the  public. 
Because  the  guidanee  in  this,  notice 
covers  not  ordy  virtoally  every  NOT 
program  bat  essmttiallry  ev^y 
Federal  research  program  in  vitodtto  DNA 
recombinant  motecnle  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  pabUc  interest 
to  attempt  to  list  these  intograms.  Sneh  a 
list  would  likely  reqmxe  several: 
additional  pages.  In  additkn,  NIH  could 
not  be  certakk  that  every  Federal 
program  wotddbe  mduded  as  mai^ 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NUi  Gtddelines,  In  tieo  of  toe  individual 
program  listing,.  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Dom^ic  Assistance  are 
affected. 

Dated:  February  28, 1991. 

Betty  ).  Beveridga, 

Committee  Managemeat  Officer,  NIH. 

[FR  Doc.  90t-5a24  Ffied  8o45  am) 

BILLING  CODE  414»-01-W 


DEPARTMENT  OF  HOUSING  AND 
URBAN  DEVELOPMENT 

Office  of  Administration 

[Docket  Mo.  N-91-3223I 

Submission  of  Proposed  fnformatron 
Collection  to  0MB 

agency:  Office  of  Housing. 

ACTION:  Mortgagee  letter. 
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Rockville  Pike,  Bethesda,  Maryland 
20892.  tel.  (301)  496-5708.  will  provide 
summaries  of  the  meeting  and  rosters  of 
committee  members,  upon  request. 

Dr.  Cedric  W.  Long,  Executive 
Secretary,  Frederick  Cancer  Research 
and  Development  Center  Advisory 
Committee,  National  Cancer  Institute 
Frederick  Cancer  Research  and 
Development  Center,  P.O.  Box  B, 
Frederick,  Maryland  21702-1201,  tel. 
(301)  846-1108,  will  provide  substantive 
program  information  upon  request. 

(Catalog  of  Federal  Domestic  Assistance 
Program  Numbers:  93.393,  Cancer  Cause  and 
Prevention  Research:  93.394,  Cancer 
Detection  and  Diagnosis  Research;  93.395, 
Cancer  Treatment  Research;  93.396,  Cancer 
Biology  Research:  93.397,  Cancer  Centers 
Support  93.398,  Cancer  Research  Manpower; 
93.399,  Cancer  Control.) 

Dated;  March  4. 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  91-5713  Fded  3-11-91;  8:45  am] 
BILUNO  CODE  4140-01-M 


National  Heart,  Lung,  and  Blood 
Institute;  Heart  Lung  and  Blood 
Research  Review  Committee  A; 
Meeting 

Pursuant  to  Public  Law  92-463  notice 
is  hereby  given  of  the  meeting  of  the 
Heart,  Lung,  and  Blood  Research 
Review  Committee  A,  National  Heart, 
Lung,  and  Blood  Institute,  National 
Institutes  of  Health,  on  March  28-29, 

1991  in  Building  31,  Conference  Room  9, 
9000  Rockville  Pike,  Bethesda,  Maryland 
20892. 

This  meeting  will  be  open  to  the 
public  on  March  28, 1991  from  8 a.m.  to 
approximately  9 a.m.  to  discuss 
administrative  details  and  to  hear 
reports  concerning  the  current  status  of 
the  National  Heart  Lung,  and  Blood 
Institute.  Attendance  by  the  public  will 
be  limited  to  space  available. 

In  accordance  with  the  provisions  set 
forth  in  sections  522b(c)(4)  and 
552b(c)(6),  title  5,  U.S.C.  and  section 
10(d)  of  Public  Law  92-463,  the  meeting 
will  be  closed  to  the  public  on  March  28 
from  approximately  9 a.m.  imtil  recess 
and  from  9 a.m.  until  adjournment  on 
March  29,  for  the  review,  discussion  and 
evaluation  of  individual  grant 
applications.  These  applications  and  the 
discussions  could  reveal  confidential 
trade  secrets  or  commercial  property 
such  as  patentable  material,  and 
personal  information  concerning 
individuals  associated  with  the 
applications,  the  disclosure  of  which 
would  constitute  a clearly  unwarranted 
ii.vasion  of  personal  privacy. 


Ms.  Terry  Bellicha,  Chief, 
Communications  and  Public  Information 
Branch,  National  Heart,  Lung,  and  Blood 
Institute,  Building  31,  room  4A21, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20892,  (301)  496-4236  will 
provide  a summary  of  the  meeting  and  a 
rostpr  of  the  committee  members. 

Dr.  Robert  M.  Chasson,  Executive 
Secretary  (Acting),  Heart  Lung,  and 
Blood  Research  Review  Committee  A. 
Westwood  Building,  room  552,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20892,  (301)  496-7917,  will  furnish 
substantive  program  information. 

(Catalog  of  Federal  Domestic  Assistance 
Program  Nos.  13.637,  Heart  and  Vascular 
Diseases  Research;  13.638,  Lung  Diseases 
Research;  National  Institutes  of  Health.) 

Dated:  March  4, 1991. 

Betty  J.  Beveridge, 

Committee  Managemepf  Officer,  NIH. 

[FR  Doc.  91-5714  Filed  03-11-91;  8:45  am] 
BiLUNQ  CODE  4140-01-M 


National  Heaii,  Lung,  and  Blood 
Institute;  Heart,  Lung,  and  Blood 
Research  Review  Committee  B; 
Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  the  meeting  of  the 
Heart  Lung,  and  Blood  Research 
Review  Committee  B,  National  Heart 
Lung,  and  Blood  Institute,  National 
Institutes  of  Health,  on  March  28, 1991  in 
Building  31,  Conference  Room  9,  9000 
Rockville  Pike,  Bethesda,  Maryland 
20892. 

This  meeting  will  be  open  to  the 
public  on  March  28  from  8 a.m;  to 
approximately  9 a.m.  to  discuss 
administrative  details  and  to  hear 
reports  concerning  the  current  status  of 
the  National  Heart,  Lung,  and  Blood 
Institute.  Attendance  by  the  public  will 
be  limited  to  space  available. 

In  accordance  with  the  provisions  set 
forth  in  sections  522bfc)(4)  and 
552b(c)(6),  title  5,  U.S.C.  and  section 
10(d)  of  ^blic  Law  92-463,  the  meeting 
will  be  closed  to  the  public  on  March  28 
from  approximately  10  a.m.  until 
adjournment  for  the  review,  discussion 
and  evaluation  of  individual  grant 
applications.  These  applications  and  the 
discussions  could  reveal  confidential 
trade  secrets  or  commercial  property 
such  as  patentable  material,  and 
personal  information  concerning 
individuals  associated  with  the 
applications,  the  disclosure  of  which 
would  constitute  a clearly  unwarranted 
invasion  of  personal  privacy. 

Ms.  Terry  Bellicha,  Chief, 
Communications  and  Public  Information 
Branch,  National  Heart,  Lung,  and  Blood 
Institute,  Building  31,  room  4A21, 


National  Institutes  of  Health,  Bethesda, 
Maryland  20892,  (301)  496-4236  will 
provide  a summary  of  the  meeting  a d 
roster  of  the  committee  members. 

Dr.  Jeffrey  H.  Hurst.  Executive 
Secretary.  Heart,  Lung,  and  Blood 
Research  Review  Committee  B, 
Westwood  Building,  room  5A-10,' 
National  Institutes  of  Health,  Bethesd- 
Maryland  20892,  (301)  496-4485.  will 
furnish  substantive  program 
information. 

(Catalog  of  Federal  Domestic  Assistance 
Program  Nos.  13.837,  Heart  and  Vascula*' 
Diseases  Research;  13.838,  Lung  Diseases 
Research,  National  Institutes  of  Health.) 

Dated:  March  4, 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 

[FR  Doc.  91-5715  Filed  3-11-91;  8:45  am] 
BILUNO  CODE  4140-01-M 


Human  Gene  Therapy  Subcommittee; 
Meeting;  Amendment 

Notice  is  hereby  given  of  an 
amendment  to  the  notice  of  meeting 
published  in  the  Federal  Register  on 
March  7, 1991.  The  April  5, 1991,  meeting 
will  include  discussion  of  an  additional 
proposed  action  under  the  NIH 
Guidelines  for  “Research  Involving 
Recombinant  DNA  Molecules”  (51  FR 
16958): 

VI.  Amendment  in  the  “Points  to 
Consider  in  the  Design  and  Submission 
of  Protocols  for  the  Transfer  of 
Recombinant  DNA  into  the  Genome  of 
Human  Subjects/Dr.  Mclvor 

In  a letter  dated  March  4, 1991,  Dr.  R. 
Scott  Mclvor  of  the  University  of 
Minnesota  requested  an  amendment  to 
the  “Points  to  Consider  in  the  Design 
and  Submission  of  Protocols  for  the 
Transfer  of  Recombinant  DNA  into  the 
Genome  of  Human  Subjects"  as 
published  in  the  Federal  Register  (41  FR 
7445)  to  read: 

(I.B.2)  Preclinical  studies,  including  risk 
assessment  studies.  Results  demonstrating 
the  safety,  efficacy  and  feasibility  of  the 
proposed  procedures  using  the  most  relevant 
animal  and/or  cell  culture  model  systems 
should  be  included.  Describe  the 
experimental  basis  (derived  from  tests  in 
cultured  cells  and  animals)  for  claims  about 
efficacy  and  safety  of  the  proposed  system 
for  delivery  and  explain  why  the  model(s) 
chosen  is  (are)  the  most  appropriate. 

FOR  FURTHER  INFORMATION:  Contact  Dr. 
Nelson  A.  Wivel,  Director,  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health.  Building  31.  room 
4B11,  Bethesda,  Maryland  20892, 
telephone  (301)  496-9838,  fax  (301)  496- 
9839. 
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Dated:  March  7, 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer,  NIH. 
(FR  Doc.  91-5850  Filed  3-11-91;  8:45  am] 
BILLING  CODE  4140-01-M 


DEPARTMENT  OF  THE  INTERtOR 

Bureau  of  Land  Management 

tWO-230-08-6310-02] 

Information  Collection  Submitted  to 
the  Office  of  Management  and  Budget 
for  Review  Under  the  Paperwork 
Reduction  Act 

The  proposal  for  the  collection  of 
information  listed  below  has  been 
submitted  to  the  Office  of  Management 
and  Budget  for  approval  under  the 
provisions  of  the  Paperwork  Reduction 
Act  (44  U.S.C.  chapter  35).  Copies  of  the 
proposed  information  collection 
requirement  and  related  forms  and 
explanatory  material  may  be  obtained 
by  contacting  the  Bureau’s  Clearance 
Officer  at  the  phone  number  listed 
below.  Comments  and  suggestions  on 
the  requirements  should  be  made 
directly  to  the  Bureau  Clearance  Officer 
and  the  Office  of  Management  and 
Budget,  Paperwork  Reduction  Project 
(1004-0102),  Washington,  DC  20503, 
telephone  (202)  395-7340. 

Title:  Road  Use  Fees  Paid  Report. 

OMB  Approval  Number:  1004-0102. 

Abstract:  This  form  is  used  to  provide 
information  needed  to  terminate  a 
timber  sale  contract  containing  road 
amortization  and  road  maintenance 
requirements. 

Bureau  Form  Number.  5400-2 
(formerly  5450-8). 

Frequency:  One  for  each  relevant 
timber  sale  contract. 

Description  of  Respondents: 
Individual,  partnership,  and  corporate 
timber  sale  purchasers. 

Estimated  Completion  Time:  15 
minutes. 

Annual  Responses:  100. 

Annual  Burden  Hours:  25. 

Bureau  Clearance  Officer  Gerri 
Jenkins  (202)  653-8853. 

Dated:  January  23, 1991. 

Henry  K.  Noldan, 

Acting  Assistant  Director  for  Land  and 
Renewable  Resources. 

[FR  Doc.  91-5758  Filed  3-11-91;  8:45  am) 
BILUNQ  CODE  4310-44-11 


[AK-966-4230-15;  AA-6696-A] 

Alaska  Native  Claims  Selection;  St 
George  Tanaq  Corp. 

In  accordance  with  Departmental 
regulation  43  CFR  2650.7(d),  notice  is 
hereby  given  that  a decision  to  issue 
patent  under  the  provisions  of  section 
14(a)  of  the  Alaska  Native  Claims 
Settlement  Act  of  December  18, 1971,  43 
U.S.C.  1601, 1613(a),  will  be  issued  to  St 
George  Tanaq  Corporation  for  32.67 
acres.  The  lands  involved  are  on  St. 
George  Island,  Alaska,  in  T.  42  S.,  R.  130 
W.,  Seward  Meridian,  Alaska. 

A notice  of  the  decision  will  be 
published  once  a week,  for  four  (4) 
consecutive  weeks,  in  the  Anchorage 
Daily  News.  Copies  of  the  decision  may 
be  obtained  by  contacting  the  Alaska 
State  Office  of  the  Bureau  of  Land 
Management,  222  West  Seventh  Avenue, 
#13,  Anchorage,  Alaska  99513-7599 
((907)  271-5960). 

Any  party  claiming  a property  interest 
which  is  adversely  affected  by  the 
decision,  an  agency  of  the  Federal 
government  or  regional  corporation, 
shall  have  until  April  11, 1991,  to  ffie  an 
appeal.  However,  parties  receiving 
service  by  certified  mail  shall  have  30 
days  from  the  date  of  receipt  to  file  an 
appeal.  Appeals  must  be  filed  in  the 
Bureau  of  I^nd  Management  at  the 
address  identified  above,  where  the 
requirements  for  filing  an  appeal  may  be 
obtained.  Parties  who  do  not  file  an 
appeal  in  accordance  with  the 
requirements  of  43  CFR  part  4,  subpart 
E,  shall  be  deemed  to  have  waived  their 
rights. 

Mary  Jane  Piggott, 

Chief,  Branch  of  Southwest  Ad  judication, 

[FR  Doc.  91-5722  Filed  3-11-91;  8:45  amj 
BILUNG  CODE  4310-JA-M 


[CO-920  01-4120-14;  COC  515511 

Coal  Lease  Offering  By  Sealed  Bid; 
Colorado 

agency;  Bureau  of  Land  Management, 
Interior. 

ACTION:  Notice  of  competitive  coal  lease 
sale. 

summary:  Bureau  of  Land  Management, 
Colorado  State  Office,  Lakewood, 
Colorado,  hereby  gives  notice  that 
certain  coal  resources  in  the  lands 
hereinafter  described  in  Rio  Blanco 
County,  Colorado,  will  be  offered  for 
competitive  lease  by  sealed  bid  in 
accordance  with  the  provisions  of  the 
Mineral  Leasing  Act  of  1920,  as 
amended  (30  U.S.C.  181  et  seq. 


dates:  The  lease  sale  will  be  hold  at  2 
p.m.,  Monday.  April  15, 1991.  Sealed 
bids  must  be  submitted  not  later  than  1 
p.m.,  Moiiday,  April  15. 1991. 

ADDRESSES:  The  lease  sale  will  be  held 
in  the  West  Conference  Room,  Fourth 
Floor,  Colorado  State  Office,  2850 
Youngfield  Street,  Lakewood,  Colorado. 
Sealed  bids  must  be  submitted  to  the 
Cashier,  First  Floor,  Colorado  State 
Office,  2850  Youngfield  Street, 
Lakewood,  Colorado  80215. 

FOR  FURTHER  INFORMATION  CONTACT: 

Karen  Purvis  at  (303)  239-3795. 

SUPPLEMENTARY  INFORMATION:  The  tract 
will  be  leased  to  the  qualified  bidder 
submitting  the  highest  offer,  provided 
that  the  high  bid  meets  the  fair  maricet 
value  determination  of  the  coal 
resource.  The  minimum  bid  for  this  tract 
is  $100  per  acre  or  fraction  thereof.  No 
bid  less  than  $100  per  acre  or  fraction 
thereof  will  be  considered.  The 
minimum  bid  is  not  intended  to 
represent  fair  market  value. 

Sealed  bids  received  after  the  time 
specified  above  will  not  be  considered. 

In  the  event  identical  high  sealed  bids 
are  received,  the  tying  high  bidders  will 
be  requested  to  submit  follow-up  sealed 
bids  until  a high  bid  is  received.  All  tie- 
breaking sealed  bids  must  be  submitted 
within  15  minutes  following  the  Sale 
Official’s  announcement  at  the  sale  that 
identical  high  bids  have  been  received. 

Fair  market  value  will  be  determined 
by  the  authorized  officer  after  the  sale. 

Coal  Offered 

*rhe  coal  resource  to  be  offered  is 
limited  to  coal  recoverable  by 
underground  mining  methods  in  the 
following  lands; 

Sixth  Principal  Meridian 

T.  3 N.,  R.  101  W., 

Sec.  25,  S Vi; 

Sec.  26.  SEV4SEy4; 

Sea  34,  SViNEV4  and  NViSEVi; 

Sec.  35,  NEV4NEy4,  SViNVk,  and  NViSy2; 
Sec.  36,NViandNViS'/i. 

The  land  described  contains  1360  acres. 

Total  recoi  erable  reserves  are 
estimated  to  be  8,724,000  tons.  The 
underground  mineable  coal  is  ranked  as 
high  volatile  C bituminous  coal.  The 
estimated  coal  quality  for  the  B & D 
seams  on  an  as-received  basis  is  as 
follows; 


6 Seam 

D Seam 

Btu 

9,500  Btu/lt). 

10,200  etu/lb. 

Moisture 

12.16% 

11.27% 

Recombinant  DNA  Research,  Volume  14 


[555] 


HUMAN  GENE  THERAPY  SUBCOMMITTEE 


Minutes  of  Meeting 
April  5,  1991 


U.S.  DEPARTMENT  OF  HEALTH 
AND  HUMAN  SERVICES 
Public  Health  Service 
National  Institutes  of  Health 


[556] 


Recombinant  DNA  Research,  Volume  14 


TABLE  OF  CONTENTS 


I.  CALL  TO  ORDER 4 

II.  PROGRESS  REPORT  ON  ADA  PROTOCOL  ENTITLED:  TREATMENT  OF 

SEVERE  COMBINED  IMMUNODEFICIENCY  DISEASE  (SCID)  DUE  TO 
ADENOSINE  DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS 
LYMPHOCYTES  TRANSDUCED  WITH  A HUMAN  ADA  GENE 4 

III.  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 
SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT 

DNA  INTO  THE  GENOME  OF  HUMAN  SUBJECTS 6 


IV.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  HUMAN  GENE  TRANSFER  PROTOCOLS  ENTITLED:  (1) 

A PHASE  ////  TRIAL  OF  HIGH  DOSE  CARBOPLATIN  AND  ETOPOSIDE 
WITH  AUTOLOGOUS  BONE  MARROW  SUPPORT  FOR  TREATMENT  OF 
STAGE  D NEUROBLASTOMA  IN  FIRST  REMISSION:  USE  OF  MARKER 
GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  MARROW  RECONSTITUTION 
AND  THE  MECHANISM  OF  RELAPSE;  AND  (2)  A PHASE  II  TRIAL  OF 
HIGH  DOSE  CARBOPLATIN  AND  ETOPOSIDE  WITH  AUTOLOGOUS  BONE 
MARROW  SUPPORT  FOR  TREATMENT  OF  RELAPSE/REFRACTORY 
NEUROBLASTOMA  WITHOUT  APPARENT  BONE  MARROW  INVOLVEMENT: 

USE  OF  MARKER  GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  MARROW 
RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE  8 

V.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED:  THE 


ADMINISTRATION  OF  INTERLEUKIN-2  (IL-2),  INTERLEUKIN-4 

(IL-4)  AND  TUMOR  INFILTRATING  LYMPHOCYTES  TO  PATIENTS 

WITH  MELANOMA  14 

VI.  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 
SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT 

DNA  INTO  THE  GENOME  OF  HUMAN  SUBJECTS 20 

VII.  FUTURE  RESPONSIBILITIES  OF  THE  HUMAN  GENE  THERAPY 

SUBCOMMITTEE 21 


VIII.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED: 
AUTOLOGOUS  TRANSPLANTATION  FOR  CHRONIC  MYELOGENOUS 
LEUKEMIA:  RETROVIRAL  MARKING  TO  DISCRIMINATE  BETWEEN 


Recombinant  DNA  Research,  Volume  14 


[557] 


RELAPSES  ARISING  FROM  RESIDUAL  SYSTEMIC  DISEASE  VERSUS 
RESIDUAL  CONTAMINATION  OF  AUTOLOGOUS  MARROW 23 

IX.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED: 
HEPATOCELLULAR  TRANSPLANTATION  IN  ACUTE  HEPATIC  FAILURE 

~ AND  TARGETING  GENETIC  MARKERS  TO  HEPATIC  CELLS 31 

X.  FUTURE  MEETING  DATES  OF  THE  RECOMBINANT  DNA  ADVISORY 

COMMITTEE  AND  HUMAN  GENE  THERAPY  SUBCOMMITTEE 37 

XL  ADJOURNMENT  37 


[558] 


Recombinant  DNA  Research,  Volume  14 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

HUMAN  GENE  THERAPY  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 

April  5,  1991 

The  Human  Gene  Therapy  Subcommittee  (HGTS)  (a  subcommittee  of  the  Recombinant 
DNA  Advisory  Committee)  was  convened  at  9:00  a.m.  on  April  5,  1991,  in  Building  3 1C, 
Conference  Room  6,  National  Institutes  of  Health,  9000  Rockville  Pike,  Bethesda, 
Maryland  20892.  Dr.  LeRoy  Walters  (Chair)  presided.  In  accordance  with  Public  Law 
92-463,  the  meeting  was  open  to  the  public.  The  following  were  present  for  all  or  part  of 
the  meeting: 
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Alexander  M.  Capron,  University  of  Southern  California 
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LeRoy  Walters,  Georgetown  University 

Executive  secretary: 

Nelson  A.  Wivel,  National  Institutes  of  Health 
A committee  roster  is  attached  (Attachment). 

Ad  hoc  consultant: 

Robert  M.  Cook-Deegan,  Biomedical  Ethics  Advisory  Conunittee 


^The  Human  Gene  Therapy  Subcommittee  is  advisory  to  the  Recombinant  DNA 
Advisory  Committee,  and  its  recommendations  should  not  be  considered  as  final 
or  accepted.  The  Office  of  Recombinant  DNA  Activities  should  be  consulted  for 
NIH  policy  on  specific  issues. 
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I.  CALL  TO  ORDER: 

Dr.  LeRoy  Walters  (Chair)  called  the  meeting  to  order  at  9:00  a.m.,  on  April  5,  1991. 

He  outlined  the  agenda  for  the  meeting,  noting  that  for  the  first  time  over  1,000  pages  of 
material  were  circulated  to  members  in  advance  of  the  meeting.  He  noted  that  he 
anticipated  an  additional  agenda  item  in  the  form  of  a discussion  of  Mr.  Capron's  letter 
of  November  26,  1990,  if  time  permitted.  Dr.  Walters  stated  it  would  be  his  policy  as 
Chair  of  the  subcommittee  to  recognize  speakers  in  the  following  order:  primary  and 
secondary  reviewers,  other  members  of  the  subcommittee,  investigators  on  the  proposed 
protocol,  and  then  the  public.  He  added  that  he  felt  it  important  to  maintain  the  timing 
allotted  on  the  agenda  for  each  item  in  order  to  be  fair  to  all  investigators  who  had 
submitted  protocols  for  review. 

Dr.  Walters  then  called  on  Dr.  Michael  Blaese  to  present  the  first  agenda  item. 

II.  PROGRESS  REPORT  ON  ADA  PROTOCOL  ENTITLED:  TREATMENT  OF  SEVERE 
COMBINED  IMMUNODEFICIENCY  DISEASE  (SCID)  DUE  TO  ADENOSINE 
DEAMINASE  (ADA)  DEFICIENCY  WITH  AUTOLOGOUS  LYMPHOCYTES 
TRANSDUCED  WITH  A HUMAN  ADA  GENE: 

Dr.  Blaese  reported  that  the  first  patient  started  undergoing  treatment  on  September  14, 
1990,  and  received  her  sixth  infusion  of  gene-modified  cells  on  April  4,  1991.  A second 
patient  began  treatment  on  January  30,  1991,  and  has  received  two  infusions  of  gene- 
modified  cells  to  date. 

Dr.  Blaese  recounted  the  protocol  in  detail  and  discussed  some  of  the  goals  of  the 
protocol  in  light  of  the  ongoing  experiments.  Due  to  the  investigators'  desire  to  ensure 
maximum  safety  to  the  patient,  the  studies  had  not  progressed  as  rapidly  as  desirable. 
However,  he  was  delighted  with  progress  to  date.  This  protocol  demonstrated  that  it  was 
possible  to  do  routine  apheresis  from  peripheral  veins  in  children  as  young  as  4 years  of 
age  with  no  difficulty,  with  no  untoward  effects  in  the  children  and  with  harvest  of  a 
suitable  number  of  lymphocytes. 

It  was  possible  to  consistently  derive  T cell  cultures  from  the  immunodeficient  children 
and  introduce  the  ADA  gene  into  those  cultured  lymphocytes.  Further,  the  investigators 
were  able  to  routinely  infose  the  cultured  lymphocytes  into  children,  and  the  only  side 
effect  had  been  a brief  episode  of  fever  which  abated  after  4-5  hours  with  Tylenol 
therapy.  One  of  the  goals  of  the  protocol  had  been  to  test  the  feasibility  of  using 
cryopreserved  cells;  however,  this  had  not  been  attempted  but  would  be  done  as  the 
protocol  evolved. 

Dr.  Blaese  presented  data  showing  that  it  was  not  necessary  to  administer  interleukin-2 
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(IL-2)  to  allow  the  gene-modified  cells  to  survive  in  circulation  and  that  continued 
expression  of  the  ADA  gene  in  vivo  was  evident  for  several  weeks.  Also,  he  presented 
preliminary  data  showing  that  there  was  an  apparent  improvement  in  the  patient's 
immune  function  with  gene  therapy. 

In  response  to  a question  by  Dr.  Gellert  as  to  whether  reinfusing  cultured  but 
untransduced  T cells  would  provide  any  advantage,  Dr.  Blaese  said  there  had  been  some 
suggestion  that  non-gene  corrected  cells  had  a relatively  limited  survival.  The  gradual 
increase  in  ADA  level  in  the  first  patient  shows  that  gene-modified  cells  are  experiencing 
a survival  advantage  in  vivo  and  is  further  evidenced  by  a continued  rise  in  ADA  levels 
during  periods  between  treatments  in  which  lymphocyte  counts  were  decreasing. 

Dr.  Parkman  asked  Dr.  Blaese  to  present  an  estimate  of  the  frequency  of  ADA- 
containing  cells  in  the  T cell  population.  Dr.  Blaese  responded  that  this  experiment  was 
performed.  Since  the  PCR  signal  of  the  patient  samples  was  greater  than  that  of  the 
control,  it  was  impossible  to  calculate  the  frequency.  This  experiment  will  be  repeated  at 
a later  date  with  a different  control. 

Dr.  Epstein  asked  how  the  investigators  planned  to  proceed  in  light  of  the  fact  that  the 
absolute  T cell  count  does  not  seem  to  reflect  what  is  occurring  immunologically  in  the 
patients.  Dr.  Blaese  said  that,  due  to  the  technical  difficulties  with  the  culture 
conditions,  they  expect  to  do  eight  infusions  in  the  first  patient  and  then  to  evaluate 
before  proceeding.  Recent  success  in  increasing  the  transduction  efficiency  of  the  vector 
to  30%  has  eliminated  the  need  to  select  in  G418.  However,  until  the  Food  and  Drug 
Administration  (FDA)  certifies  this  vector,  they  will  expand  the  treatments  on  the  first 
patient  to  once  every  5-6  weeks  for  the  next  couple  of  infusions. 

Mr.  Capron  questioned  whether  the  fact  that  there  was  an  apparent  survival  advantage 
to  the  gene-modified  lymphocytes  and  a constant  rise  in  ADA  levels  meant  that  some 
stem  cells  had  been  infected.  Dr.  Blaese  said  this  was  possible.  However,  a better 
interpretation  is  that  the  gene  modification  is  occurring  in  some  T cells  that  are 
immunologically  competent,  that  are  surviving  in  the  circulation,  and  that  are  potentially 
capable  of  responding  by  proliferation  when  exposed  to  antigen,  which  results  in  an  in 
vivo  expansion. 

Dr.  Mclvor  said  one  of  his  students  had  suggested  that  since  the  cells  coming  from  the 
patient  were  ADA  deficient,  they  could  be  stained  for  ADA  activity  using  enzyme 
histochemistry  and  then  scored  microscopically.  Dr.  Blaese  said  he  had  used  published 
methods  to  accomplish  this  and  had  not  been  successful.  Any  suggestions  in  this  regard 
would  be  welcomed  by  the  investigators. 

Dr.  Walters  thanked  Dr.  Blaese  for  the  presentation  and  called  on  Dr.  Mclvor  to  present 
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the  next  agenda  item. 

III.  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 

SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT  DNA 
INTO  THE  GENOME  OF  HUMAN  SUBJECTS: 

Dr.  Mclvor  said  that  this  proposal  had  arisen  from  a retrospective  look  at  the  four 
protocols  which  the  Human  Gene  Therapy  Subcommittee  (HGTS)  and  the  Recombinant 
DNA  Advisory  Committee  (RAC)  had  approved.  In  all  cases,  there  was  a minimum  of 
preclinical  data;  and  in  particular,  minimal  data  from  animal  studies.  This  was  often 
justified  as  in  the  case  of  the  vectors  that  were  used  in  the  first  three  protocols  for 
mediated  gene  transfer  into  human  lymphocytes;  these  vectors  do  not  function  in  mouse 
lymphocytes,  making  murine  experiments  impossible.  He  raised  the  concern  that  a major 
policy  was  being  set  as  a result  of  the  case-by-case  discussion  of  these  protocols.  This 
policy  needs  to  be  considered  because  of  the  expectations  of  the  subcommittee  and  the 
RAC  that  preclinical  studies  would  be  performed  prior  to  initiating  human  trials. 

There  is  an  expectation  in  evaluating  new  therapies  for  human  disease  that  experiments 
in  animals  or  in  vitro  are  of  the  utmost  importance  to  demonstrate  that  proposed 
experiments  are  feasible  and  reasonable.  However,  the  subcommittee  needs  to  clarify  its 
expectations  with  regard  to  human  gene  therapy  experiment  so  that  current  and  future 
proposals  will  meet  the  needs  of  the  subcommittee  and  the  RAC. 

Dr.  Mclvor  felt  the  best  way  to  deal  with  this  issue  was  through  a modification  of  the 
Points  to  Consider  document.  He  noted  that  the  current  wording  requests  only  that  the 
investigator  provide  results  addressing  the  efficacy  and  safety  of  the  gene  transfer  system 
in  a relevant  preclinical  model.  The  proposed  modification  would  go  further  to  state 
that  such  results  were  expected.  He  moved  that  the  following  sentence  be  added  to  the 
Points  to  Consider: 

"Results  demonstrating  the  safety,  efficacy  and  feasibility  of  the  proposed 
procedures  using  the  most  relevant  animal  model  and/or  cell  culture  model 
systems  should  be  included." 

Dr.  Parkman  seconded  Dr.  Mclvor's  motion.  Dr.  Parkman  supported  this  idea  and  noted 
that  one  of  the  major  factors  leading  to  the  approval  of  the  ADA  protocol  was  the 
submission  of  preclinical  data  from  Dr.  Bordignon.  In  the  future,  such  data  should  be 
part  of  any  proposal  for  human  gene  therapy.  He  stressed  the  necessity  of  having  some 
demonstration  of  efficacy  in  an  animal  model  or  in  cell  culture  before  moving  to  human 
subjects.  He  defined  "efficacy"  as  a demonstration  that  the  cells  of  origin  that  were  to  be 
genetically  altered  could  be  modified  with  a level  of  efficiency  likely  to  result  in  a clinical 
outcome  that  was  measurable  and  quantifiable.  Dr.  Parkman  further  proposed  that 
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proof  be  supplied  that  the  model  used  to  show  efficacy  was  the  best  model  for  whatever 
human  application  is  being  contemplated. 

Ms.  Meyers  cautioned  the  subcommittee  to  ensure  that  the  public  does  not  have  the 
perception  that  human  beings  are  being  experimented  upon  in  cases  where  animal 
studies  could  be  used.  It  is  important  that,  if  a question  can  be  answered  by  animal 
studies,  that  animals  used,  and  that  human  beings  continue  to  be  held  in  the  highest 
regard.  It  is  important  that  animal  studies  be  required,  so  that  ideas  are  not  taken 
directly  from  the  laboratory  and  applied  to  humans  without  first  having  some  preclinical 
data. 

Dr.  Blaese  felt  the  language  currently  in  the  Points  to  Consider  was  sufficient.  Making 
the  language  stronger  or  setting  certain  goals  may  lead  to  an  enormous  increase  in  the 
expense  of  performing  human  gene  therapy  experiments  without  leading  to  further 
progress  in  either  the  clinical  application  or  the  ability  to  predict  what  will  actually  work 
in  the  human  situation.  At  present,  each  protocol  is  reviewed  in  detail,  and  the 
subcommittee  can  ask  for  specific  preclinical  data  if  it  is  not  satisfied  with  what  is 
supplied  in  the  proposals.  He  expressed  his  doubts  that  codifying  a more  rigid  approach 
would  have  any  benefit. 

Dr.  Parkman  said  the  problem  was  that  protocols  had  been  coming  to  the  subcommittee 
without  the  necessary  data.  This  amendment  would  reinforce  the  expectation  of  the 
subcommittee  that  such  data  be  included  in  the  protocols  when  they  are  first  presented 
for  review. 

Dr.  Anderson  said  there  is  no  need  for  making  the  rules  more  strict  when  the  system  had 
proven  to  work  well.  If  the  experiments  which  were  approved  had  not  worked,  then  it 
might  be  time  to  reassess  whether  enough  preclinical  data  had  been  presented. 

Dr.  Mclvor  said  that  the  current  data  were  encouraging,  but  by  no  means  conclusive. 

This  amendment  would  state  more  effectively  what  the  subcommittee  would  need  to 
have  insofar  as  preclinical  data  to  facilitate  its  work.  The  major  focus  of  all  of  the  day's 
discussions  would  be  on  this  very  issue-consideration  of  anticipated  efficacy  based  on  the 
inclusion,  or  absence,  of  preclinical  data. 

Dr.  Leventhal  felt  the  amendment  was  reasonable  and  that  a major  weakness  of  all  the 
protocols  that  had  been  considered  in  the  last  sk  months  had  been  the  demonstration 
that  a gene  could  actually  be  transferred  to  a target  cell.  The  most  important  aspect  of 
this  whole  issue  is  how  one  defines  "efficacy,"  and  it  is  important  that  the  subcommittee 
be  clear  as  to  what  it  considers  efficacy. 

Mr.  Capron  noted  that  the  Points  to  Consider  were  not  regulations,  but  statements  of  the 
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type  of  information  the  subcommittee  believes  it  needs  to  have  for  reviewing  any  given 
protocol.  The  document  was  written  for  the  purpose  of  allowing  investigators  to  come 
before  the  subcommittee  with  the  knowledge  of  what  information  is  expected  of  them. 
Rather  than  adding  for  the  sake  of  clarity  a sentence  which  is  redundant,  the  original 
sentence  should  be  modified  and  honed  to  properly  express  the  subcommittee  needs 
when  considering  the  submitted  protocols. 

Dr.  Childress  said  perhaps  Dr.  Mclvor  was  really  aiming  his  proposal  at  the 
subcommittee  itself,  rather  than  the  investigators.  It  is  important  for  the  subcommittee 
to  determine  just  what  it  considers  sufficient  preclinical  data  to  support  approving  a 
protocol. 

Dr.  Leventhal  said  that  perhaps  a second  sentence  should  be  added  to  Dr.  Mclvor's 
proposed  wording  so  that  it  is  clear  to  the  investigators  that  the  subcommittee  also 
requires  some  proof  that  the  model  system  utilized  is  the  best  model  available. 

Dr.  Mclvor  suggested  the  following  wording  for  Dr.  Leventhal's  addition: 

"Describe  the  experimental  basis,  as  derived  from  tests  in  cultured  cells  and 
animals,  for  the  proposed  system  of  delivery  and  explain  why  the  models 
chosen  is/are  the  most  appropriate." 

Dr.  Mclvor  accepted  this  amendment  to  his  motion,  and  Dr.  Parkman  agreed  to  the 
amendment  as  the  person  seconding  the  motion. 

There  was  continued  discussion  over  the  wording  and  syntax  of  the  proposed 
amendment.  Dr.  Epstein  moved  that  discussion  of  the  motion  be  tabled  until  a point 
later  in  the  day,  after  a small  group  had  met  to  formulate  satisfactory  language  for  the 
amendment.  Dr.  Erickson  seconded  the  motion  to  table. 

Dr.  Walters  called  for  a vote  on  the  motion  to  table  discussion  on  the  motion.  The 
motion  to  table  passed  by  a vote  of  9 in  favor,  0 opposed,  and  2 abstentions. 

Dr.  Walters  then  called  on  Dr.  Erickson  to  begin  the  discussion  of  the  next  agenda  item. 

IV.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  TRANSFER  PROTOCOLS  ENTITLED:  (1)  A PHASE  ////  TRIAL  OF 
HIGH  DOSE  CARBOPLATIN  AND  ETOPOSIDE  WITH  AUTOLOGOUS  BONE 
MARROW  SUPPORT  FOR  TREATMENT  OF  STAGE  D NEUROBLASTOMA  IN  FIRST 
REMISSION:  USE  OF  MARKER  GENES  TO  INVESTIGATE  THE  BIOLOGY  OF 
MARROW  RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE-,  AND  (2)  A 
PHASE  II  TRIAL  OF  HIGH-DOSE  CARBOPLATIN  AND  ETOPOSIDE  WITH 
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AUTOLOGOUS  BONE  MARROW  SUPPORT  FOR  TREATMENT  OF 
RELAPSE/REFRACTORY  NEUROBLASTOMA  WITHOUT  APPARENT  BONE 
MARROW  INVOLVEMENT:  USE  OF  MARKER  GENES  TO  INVESTIGATE  THE 
BIOLOGY  OF  MARROW  RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE: 

Dr.  Erickson  said  the  investigators  had  supplied  additional  data  to  show  that  the  bone 
marrow  cells  from  patients  with  neuroblastoma  can  be  transduced  with  the  LNL6  vector 
with  an  average  efficiency  of  approximately  Wo.  The  variability  in  transduction  was 
quite  high.  Although  the  average  was  Wo,  the  median  was  actually  much  lower. 

Further,  Dr.  Erickson  said  the  investigators  were  not  able  to  present  data  indicating  that 
the  colonies  were  indeed  neuroblastoma  cells,  but  they  promised  to  supply  fluorescent 
antibody  studies  confirming  that  they  are  neuroblastoma  cells.  Given  this  variability  in 
transduction  ratios  and  the  desirability  of  detecting  bone  marrow  relapses  due  to  small 
numbers  of  cells,  it  is  questionable  whether  this  protocol  would  provide  the  desired 
results.  Further,  he  questioned  whether  the  33%  fatality  rate  from  treatment  was 
acceptable. 

Dr.  Walters  called  on  Dr.  Kelley  for  his  comments. 

Dr.  Kelley  said  he  agreed  with  Dr.  Erickson's  review  of  the  protocol.  Dr.  Kelley  added 
that  it  might  be  helpful  to  have  a written  summary  of  responses  to  the  questions  posed  at 
the  last  review  of  this  protocol  on  July  30,  1990. 

Dr.  Epstein  said  one  major  question  discussed  on  July  30,  1990,  concerned  the 
demonstration  that  neuroblastoma  cells  could  be  transfected.  The  investigator  supplied 
data  in  response  to  this,  but  he  was  unsure  as  to  whether  this  data  were  adequate  to 
prove  the  point. 

Dr.  Parkman  requested  data  concerning  the  percentages  of  cycling  versus  resting 
neuroblastoma  cells  in  the  patient,  and  the  cloning  efficiency  of  these  cells  obtained  from 
the  bone  marrow.  There  is  concern  over  the  relevancy  of  presenting  data  on  relapsed 
patients  which  may  be  a selected  population  due  to  chemotherapy  selection.  Data  from 
these  patients  might  produce  a higher  cloning  efficiency  relative  to  primary  disease 
patients  who  have  not  relapsed  or  been  treated  with  chemotherapy. 

Dr.  Leventhal  agreed  that  there  are  questions  of  cycling  and  non-cycling  cells  and  their 
ability  to  cause  relapse.  There  is  also  a concern  about  the  investigators  performing  this 
experiment  in  patients  without  the  knowledge  of  whether  the  relapse  is  monoclonal  or 
polyclonal.  If  it  is  a safe  experiment  to  perform,  there  are  questions  of  where  the 
experimental  results  would  lead  in  determining  a better  therapy  to  employ  for 
neuroblastoma  patients. 
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Mr.  Capron  agreed  with  Dr.  Leventhal's  assessment  of  what  this  experiment  could  hope 
to  produce  in  terms  of  future  therapy  and  treatment.  The  techniques  being  employed  in 
this  protocol  involve  trade-offs,  including  purging  the  bone  marrow,  which  are  aimed  at 
therapy,  but  this  protocol  is  purely  and  simply  a scientific  experiment  using  a human 
model. 

Dr.  Walters  asked  for  an  explanation  of  the  differences  between  these  protocols  and  Dr. 
Brenner's  acute  myelogenous  leukemia  (AML)  protocol  which  was  approved  earlier  by 
the  subcommittee.  He  asked  if  the  key  difference  was  the  efficiency  of  transduction.  Dr. 
Parkman  said  Drs.  Brenner  and  Ihle  had  shown  that  30%  of  AML  colonies  were 
transduced,  whereas  the  transduction  efficiency  in  the  case  of  neuroblastoma  would  be  2- 
3 logs  lower  than  that  of  the  AML  protocol. 

Dr.  Leventhal  felt  that  patients  should  be  given  some  guarantee  that  something  could  be 
learned  from  this  study,  despite  the  individual  patient's  outcome.  It  is  unlikely  that  the 
study  would  produce  an  answer  as  to  whether  the  relapse  came  from  residual  bulk  cells 
in  the  body  or  from  the  bone  marrow.  Therefore,  this  would  not  produce  any  evidence 
to  judge  whether  a particular  bone  marrow  purging  method  had  any  advantage  over 
another. 

Dr.  Mclvor  said  that  one  of  his  concerns  in  the  AML  protocol  was  the  low  transduction 
frequency,  and  this  was  an  even  more  acute  point  in  this  protocol.  He  requested  an 
estimate  of  how  many  patients  with  negative  results  would  be  necessary  before  the 
investigators  would  consider  the  treatment  regimen  unsuccessful.  Since  an  assessment  of 
clonality  would  depend  on  performing  inverse  PCR,  an  update  on  any  advances  on  this 
technique  from  the  investigators'  laboratory  would  be  necessary. 

Ms.  Meyers  expressed  her  disappointment  with  the  various  cancer  protocols  that  had 
come  before  the  subcommittee,  which  offered  no  direct  benefit  to  the  patients.  In  her 
opinion,  it  might  be  more  important  to  study  inherited  diseases,  rather  than  try  to  answer 
questions  about  cancer,  which  could  perhaps  be  better  addressed  in  animals. 

Dr.  Kelley  disagreed  with  this  position.  Experiments  in  the  area  of  bone  marrow 
transplantation  are  justified,  and  the  question  of  whether  relapse  is  coming  from  the 
marrow  or  from  bulk  disease  is  an  appropriate  and  important  question  to  answer.  It 
would  be  unfair  to  limit  human  gene  therapy  to  the  narrow  focus  of  genetic  disease, 
because  as  the  technology  grows,  its  applications  will  apply  to  both  genetic  and  acquired 
diseases. 

Dr.  Leventhal  felt  the  goal  of  using  a gene  marker  to  study  the  effects  of  other  therapies 
should  not  be  rejected.  She  agreed  that  it  is  unwise  to  limit  human  gene  therapy 
research  to  inherited  diseases,  because  doing  so  would  limit  the  potential  of  gene  therapy 
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to  improve  treatment  for  human  disease.  Ms.  Meyers  maintained  that  cancer  was  being 
over-emphasized  in  the  protocols  that  had  been  presented  to  the  subcommittee,  and 
there  had  been  a lack  of  emphasis  on  hereditary  diseases. 

Dr.  Walters  called  for  a brief  coffee  break  and  asked  the  subcommittee  to  move  to  Dr. 
Brenner  upon  return.  After  the  recess,  Dr.  Walters  reconvened  the  subcommittee  and 
asked  Dr.  Brenner  to  respond  to  the  questions  and  comments  of  the  subcommittee 
members. 

Dr.  Brenner  stated  that  the  goal  of  the  protocol  was  not  merely  to  determine  whether 
the  relapse  was  coming  from  the  reinfused  marrow  or  from  the  patient's  residual  tumor. 
If  the  relapse  could  be  proven  to  be  coming  from  the  marrow,  it  would  be  possible  to 
use  this  technique  of  cell  marking  to  monitor  the  efficacy  of  purging  and  determine  if 
any  one  of  the  several  purging  techniques  for  neuroblastoma  was  superior  to  another. 

He  presented  data  that  showed  that  primary  clonigenic  tumor  cells  can  be  transduced, 
but  that  the  efficiency  of  transduction  is  low,  between  .3%  and  3%,  when  colonies  are 
grown  in  G418.  He  addressed  the  issue  of  cycling  and  non-cycling  cells,  stating  that 
although  non-cycling  cells  cannot  be  detected  they  could  still  be  transduced.  It  is  a 
reasonable  estimate  to  assume  that  1%  of  clonigenic  neuroblastoma  cells  can  be  marked. 

Dr.  Parkman  argued  this  point,  stating  that  there  were  techniques,  such  as  in  situ 
hybridization,  to  determine  whether  non-cycling  neuroblastoma  cells  were  being 
transduced.  Dr.  Brenner  said  they  could  only  detect  neuroblastoma  cells  with  the 
neomycin  gene  if  it  is  expressed  in  a colony-forming  assay  and  that  individual  cells 
expressing  the  neomycin  resistance  gene  cannot  be  detected  looking  at  clonigenic 
precursors  in  vitro.  Dr.  Brenner  said  that  he  understood  Dr.  Parkman's  point  and  added 
that  he  would  revise  his  estimate  for  transduction  frequency  and  consider  it  to  be  0.1%. 

Dr.  Brenner  then  presented  data  showing  that  neuroblastoma  colonies  can  be  identified 
in  vitro  and  the  presence  of  the  neomycin  gene  can  be  verified  using  PCR.  He  further 
showed  that  the  efficiency  of  transduction  was  low  but  was  detectable  using  PCR.  He 
also  presented  data  showing  that,  despite  the  low  level  of  transduction,  it  was  possible  to 
detect  marked  relapses  with  sufficient  frequency  to  be  able  to  compare  the  efficacy  of 
different  purging  techniques.  This  would  provide  up  to  1,000  times  greater  sensitivity 
than  any  other  technique  of  minimal  residual  disease  detection  and  would  provide  the 
only  available  method  for  assessing  whether  marrow  purging  actually  works. 

Dr.  Leventhal  questioned  whether  performing  the  experiment  in  vitro  would  yield  the 
same  results.  Dr.  Brenner  said  there  would  be  no  way  to  assess  the  survival  of  the  cells 
in  vivo,  and  since  only  a proportion  of  the  cells  are  clonigenic,  it  would  not  answer  some 
of  Dr.  Parkman's  concerns  about  cycling  and  non-cycling  cells  being  able  to  contribute  to 
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relapse.  Additionally,  it  would  be  a less  sensitive  test  overall.  Dr.  Leventhal  responded 
that  if  the  in  vitro  predictions  being  made  were  relevant,  there  would  be  no  need  to  use 
this  system  in  vivo. 

An  in-depth  discussion  took  place  as  to  whether  a positive  result  could  be  achieved, 
based  on  the  transduction  efficiency  and  the  labeling  of  non-cycling  cells.  Dr.  Breimer 
pointed  to  the  fact  that  neuroblastoma  is  a polyclonal  event  based  on  previous  studies  in 
acute  lymphocytic  leukemia  (ALL);  therefore,  there  would  be  no  problem  in  detecting 
malignant  cells  in  the  marrow  of  these  patients.  Since  there  is  no  other  methods 
currently  available  to  assess  different  techniques  of  bone  marrow  purging,  this 
experiment  is  necessary  to  be  able  to  properly  assess  purging. 

Dr.  Mclvor  questioned  whether  it  would  be  better  to  simply  assay  for  neuroblastoma 
cells  in  the  bone  marrow  itself,  rather  than  using  the  marking  experiment  and  reinfusing 
the  marrow  into  the  patient.  Dr.  Brenner  said  there  were  too  few  neuroblastoma  cells 
present  in  the  marrow  of  remission  patients  to  assay. 

Dr.  Kelley  went  through  the  list  of  questions  formulated  during  the  last  review  of  the 
protocol  in  order  to  ensure  that  all  were  covered  in  the  review,  presentation,  and 
discussion.  Dr.  Brenner  pointed  to  both  his  written  responses  and  his  oral  presentation 
for  responses  to  all  questions. 

Dr.  Erickson  pointed  out  that  when  the  first  tumor  infiltrating  lymphocyte  (TIL) 
experiment  was  proposed,  there  was  discussion  that  a marker  for  individual  cells  would 
be  developed;  he  asked  where  current  research  stood  relative  to  such  a marker.  Dr. 
Anderson  said  there  had  been  a major  effort  underway  to  develop  a single  cell  assay  and 
that  much  had  been  learned;  however,  none  has  been  successfully  developed. 

Dr.  Parkman  said  that  even  if  the  experiment  were  successful,  the  most  that  could  be 
determined  would  be  that  relapse  was  caused  by  both  exogenous  and  endogenous 
neuroblastoma  cells.  However,  there  would  be  no  way  to  quantitate  the  participation  of 
the  exogenous  versus  endogenous  cells  in  the  ultimate  outcome  of  relapse.  Dr.  Brenner 
said  that  if  it  could  be  determined  that  patients  relapse  because  of  malignant  cells  being 
reintroduced  via  the  autologous  bone  marrow  transplant,  then  he  would  be 
uncomfortable  transplanting  contaminated  marrow.  Regardless  of  quantitation, 
something  would  have  to  be  done. 

Dr.  Anderson  noted  that  the  discussions  were  becoming  increasingly  intricate  and 
detailed  and  reminded  the  subcommittee  that  it  was  to  be  concerned  with  issues  of  risk- 
benefit,  which  he  felt  Dr.  Brenner  had  proven  to  be  acceptable.  Dr.  Parkman  pointed  to 
the  previous  discussions  dealing  with  efficacy,  safety,  and  feasibility.  He  noted  that  even 
if  there  is  no  risk  involved,  there  needs  to  be  proof  given  as  to  the  probability  of 
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obtaining  a scientifically  meaningful  outcome. 

Dr.  Leventhal  saw  little  risk  in  the  protocol.  However,  she  is  uncomfortable  with  not 
having  the  same  in  vitro  procedures  done  on  the  marrow  to  be  cultured  and  the  marrow 
which  will  be  reinfused.  There  needs  to  be  some  concern  for  the  issue  of  determining 
the  source  of  relapse  of  organ-specific  disease  which  cannot  be  biopsied. 

Dr.  Brenner  noted  that  the  FDA  requires  data  on  the  percentage  transduction  efficiency 
of  the  malignant  cells  of  the  pre-infusion  marrow.  Further,  a biopsy  cannot  be  justified 
for  the  sole  purpose  of  showing  that  marked  cells  are  present.  Over  65%  of  patients  are 
expected  to  have  bone  marrow  relapse  or  accessible  biopsy  relapse  based  on  experience 
with  this  patient  population. 

Dr.  Erickson  moved  that  the  protocol  be  tentatively  approved  pending  a review  by  Dr. 
Leventhal  of  detailed  protocols  of  in  vitro  marrow  characterization.  Dr.  Kelley  seconded 
the  motion. 

Dr.  Mclvor  asked  Dr.  Brenner  if  he  had  set  a minimum  level  of  transduction  for  the  in 
vitro  tests.  Dr.  Brenner  said  that  in  discussions  of  the  AML  protocol,  it  was  decided  that 
it  was  not  wise  to  set  a minimum  level,  since  the  nature  of  the  repopulating  cell  was 
unknown.  Zero  percent  marking  in  vitro  might  not  match  the  in  vivo  events.  However,  if 
the  subcommittee  wishes  to  set  a minimum  level,  he  indicated  his  willingness  to  accept  it. 

Dr.  Leventhal  asked  if  approval  of  this  motion  meant  that  the  subcommittee  was  also 
approving  the  second  protocol  for  patients  who  have  had  relapse  or  refractory 
neuroblastoma.  Dr.  Erickson  said  there  needs  to  be  a separate  motion,  but  that  he  was 
willing  to  offer  the  same  motion  for  the  second  protocol. 

Dr.  Leventhal  said  she  would  be  willing  to  make  the  review  with  the  proviso  that  an 
early  stopping  rule  be  devised.  If  it  is  apparent  after  a few  patients  that  the  investigators 
are  able  to  predict  growth  in  vitro,  they  need  not  continue  the  protocol  to  12  patients 
with  the  knowledge  that  the  marrow  being  reinfused  is  definitely  contaminated. 

Dr.  Erickson  accepted  this  as  a friendly  amendment  to  his  motion.  Dr.  Kelley  accepted 
the  amendment  as  the  seconder.  There  was  a brief  discussion  of  the  actual  number  of 
positive  results  necessary  to  invoke  the  early  stop  rule,  and  it  was  determined  that  this 
information  would  be  supplied  to  the  members  of  the  subcommittee  in  advance  of  the 
meeting  of  the  RAC. 

Dr.  Walters  called  for  a vote  on  Dr.  Erickson's  motion  to  provisionally  approve  the 
protocol  with  the  stipulation  that  reviewers  further  evaluate  Dr.  Brenner's  procedures  for 
in  vitro  bone  marrow  assays  to  detect  residual  tumor.  Second,  a provision  for  early 
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termination  of  the  protocol  needs  to  be  developed  if  the  relapse  rate  in  the  patient 
population  exceeds  the  statistical  predictions.  The  motion  passed  by  a vote  of  8 in  favor, 
1 opposed,  and  1 abstention. 

Dr.  Erickson  noted  that  he  had  also  proposed  the  same  motion  relative  to  the  second 
protocol.  Dr.  Kelley  offered  to  second  this  motion  as  well.  There  being  no  further 
discussion.  Dr.  Walters  put  the  motion  to  a vote.  The  motion  passed  by  a vote  of  8 in 
favor,  1 opposed,  and  no  abstentions. 

Dr.  Walters  then  called  on  Dr.  Gellert  to  present  the  next  agenda  item. 

V.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED:  THE  ADMINISTRATION  OF 
INTERLEUKIN-2  (IL-2),  INTERLEUKIN-4  (IL-4)  AND  TUMOR  INFILTRATING 
LYMPHOCYTES  TO  PATIENTS  WITH  MELANOMA: 

Dr.  Gellert  noted  that  the  protocol  had  been  greatly  revised  to  include  only  one  of  the 
original  five  protocols  contained  in  the  previous  proposal  reviewed  by  the  subcommittee. 
Some  of  the  requested  data  had  been  supplied,  but  he  noted  there  were  still  difficulties 
as  to  whether  the  protocol  will  answer  the  questions  it  seeks  as  its  primary  aim.  He 
noted  that  his  written  comments  could  be  found  in  the  written  materials  along  with  Dr. 
Lotze's  reply,  and  he  summarized  his  comments  for  the  subcommittee. 

Dr.  Gellert  noted  that  the  goals  of  the  protocol  were  two-fold: 

1.  To  determine  whether  TILs  in  selected  patients  with  melanoma  grown  in 
combinations  of  IL-2  and  IL-4  will  lead  to  objective  tumor  responses  in 
patients  receiving  it,  and 

2.  To  assess  the  ability  of  combinations  of  IL-2  and  IL-4  to  cause  specific  TIL 
localization  and  persistence  at  tumor  sites  using  gene-marked  TILs. 

Dr.  Gellert  said  that  it  was  dubious  whether  the  second  goal  could  be  realized  because 
the  protocol  does  not  include  any  experiments  in  which  TIL  localization  is  studied  in  the 
absence  of  the  lymphokines  IL-2  and  IL-4;  therefore,  comparison  with  a non-lymphokine 
treated  group  would  be  impossible. 

Dr.  Gellert  said  that  Dr.  Lotze  had  supplied  additional  information  in  response  to 
stipulations  set  forth  by  the  subcommittee  at  its  last  meeting.  A better  description  of 
how  the  homing  experiments  were  to  be  performed  was  supplied,  but  it  still  required 
further  clarification  with  regard  to  the  following; 


[572] 


Recombinant  DNA  Research,  Volume  14 


Human  Gene  Therapy  Subcommittee  - 4/5/91 


1.  Further  evidence  is  required  that  the  investigators  are  able  to  carry  out 
PCR  with  a sensitivity  of  detection  of  1 marked  cell  out  of  10^  cells; 

2.  Further  information  is  required  on  how  the  semi-quantitative  PCR  is  to  be 
done,  whether  by  dilution  of  marked  cells  or  by  something  more  elaborate, 
and 

3.  Further  information  is  required  on  the  controls  to  be  used  in  the  semi- 
quantitative  PCR  assays. 

Dr.  Gellert  said  that  in  terms  of  clinical  outcome  additional  clarification  was  also 
necessary  in  the  following  areas: 

1.  What  is  the  definition  of  a response  and  how  will  responses  be  measured, 
and 

2.  How  will  improvements  be  determined? 

Dr.  Gellert  noted  that  the  consent  form  had  been  improved;  however,  problems  still 
existed  in  its  wording.  Questions  he  brought  forth  in  his  review  were  addressed 
adequately  by  the  investigator  in  this  new  revised  consent  form. 

Dr.  Parkman  said  the  subcommittee  should  not  focus  its  attention  on  the  issues  of  IL-2 
and  IL-4,  or  the  responses  to  treatment,  or  the  effect  of  TIL  cells.  He  felt  the  real  issue 
of  importance  was  that  of  marking  with  the  purpose  of  looking  at  cell  trafficking.  Since 
marked  TIL  cells  are  only  scientifically  relevant  for  their  marking  characteristic  and  offer 
no  therapeutic  benefit  to  the  patient,  one  of  the  entrance  criteria  for  the  study  should  be 
that  patients  are  willing  to  undergo  multiple  skin  and  muscle  biopsies  in  addition  to 
tumor  biopsy  in  order  for  the  study  to  be  valid. 

Furthermore,  Dr.  Parkman  wanted  to  hear  more  from  Dr.  Lotze  about  the  latest  version 
of  the  semi-quantitative  PCR  assay.  An  important  question  is  whether  the  quantitation 
of  normal  tissue  controls  by  PCR  would  be  adequate  to  address  questions  of  cell 
trafficking.  The  revised  protocol  is  better,  but  issues  of  quantitation  are  crucial  to 
obtaining  an  answer  of  whether  this  therapy  provides  any  specificity. 

Dr.  Lotze  said  that  because  of  the  time  constraints  on  the  meeting,  he  would  not  make 
his  planned  presentation,  but  merely  address  the  specific  concerns  that  were  raised  by 
Drs.  Parkman  and  Gellert. 

Dr.  Lotze  said  the  most  serious  criticism  of  the  protocol  is  that  it  may  not  be  able  to 
answer  the  questions  it  sets  forth.  This  really  amounted  to  a question  of  how  well 
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marked  cells  could  be  detected.  There  were  at  least  two  potential  approaches  for 
detection  that  could  be  employed;  PCR  with  all  its  inherent  quantitation  problems,  and 
in  situ  hybridization  assays  with  antibodies  that  could  detect  the  neomycin  gene  in  tissue 
sections. 

Dr.  Lotze  reported  that  Dr.  Blaese  was  currently  testing  some  antibodies  and  that  great 
effort  has  been  expended  in  the  last  months  to  develop  such  reagents.  Further,  his  group 
at  the  University  of  Pittsburgh  is  trying  to  develop  in  situ  techniques  for  the  detection  of 
cytokines  and  cytokine  message  which  are  believed  to  be  meeting  with  success.  They  are 
beginning  work  on  in  situ  hybridization  for  the  neomycin  gene  as  well. 

In  terms  of  the  sensitivity  of  detecting  transduction  frequency.  Dr.  Lotze  said  that  Dr. 
Gellert  was  correct  in  noting  that  no  data  was  supplied  showing  that  his  laboratory  was 
capable  of  detecting  1 in  100,000  cells.  Data  was  supplied  which  indicated  that  1-10% 
could  be  detected  by  a crude  assay  employed  in  the  lab  using  whole  cell  lysates. 
Historically,  his  laboratory  had  been  using  Genetic  Therapy,  Inc.  (GTI),  to  perform  its 
PCR  studies.  The  investigators  been  able  to  demonstrate  a 1 in  100,000  sensitivity.  GTI 
had  agreed  to  run  the  PCRs  on  the  samples  from  this  study.  They  had  encountered 
problems  associated  with  doing  PCR  on  the  neomycin  gene  in  his  laboratory  and  would 
continue  working  on  it  if  the  committee  requested  this,  but  the  current  plan  was  to  have 
GTI  perform  the  assays,  based  on  its  proven  abilities. 

Dr.  Lotze  discussed  the  issue  of  how  it  can  be  determined  whether  the  combination  IL- 
2/IL-4  treatment  will  be  superior  to  treatment  with  IL-2  alone.  In  prior  immunotherapy 
experiments,  the  response  rates  with  the  combination  therapy  showed  mixed  results  in 
comparison  to  treatment  with  IL-2  alone,  but  the  sample  size  was  small.  He  described 
two  possibilities  for  the  next  set  of  studies,  broad  randomized  studies  directly  comparing 
IL-2  with  IL-2/IL-4  combinations  or  using  the  available  animal  models,  as  well  as  his 
own  intuition,  to  try  to  make  major  improvements.  Dr.  Lotze  said  that  his  intuition, 
based  on  the  ability  to  grow  melanoma  TILs  in  IL-2  and  IL-4,  and  their  successful 
administration  to  patients,  was  that  the  provision  of  these  factors  will  be  beneficial.  He 
said  he  would  rather  continue  pushing  ahead  than  do  the  broad  randomized  studies. 

Dr.  Lotze  said  the  central  question  was  whether  trafficking  of  cells  to  tumor  sites  was 
improved  with  the  combination  treatment.  If  his  results  showed  better  trafficking  than 
what  was  obtained  previously  in  Dr.  Rosenberg's  laboratory,  then  the  only  way  to  really 
address  the  issue  would  be  a broad  randomized  study  requiring  larger  sample  sizes. 

Dr.  Lotze  noted  that  the  original  consent  document  supplied  with  the  protocol  was 
modeled  after  a consent  document  that  had  been  exhaustively  reviewed  by  individuals  at 
the  National  Institutes  of  Health.  It  was  revised  after  its  additional  review  by  six 
different  committees.  If  the  subcommittee  felt  there  were  items  in  the  document  which 
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were  problematic,  he  volunteered  to  make  any  recommended  changes  so  that  the 
protocol  could  continue  forward. 

Dr.  Parkman  said  that  perhaps  the  consent  form  was  trying  to  be  too  all  encompassing  in 
its  form,  and  it  would  be  better  to  pull  out  just  the  sections  dealing  with  IL-2,  IL-4,  and 
TILs,  and  have  addendums  to  give  to  individual  patients  depending  on  their  course  of 
therapy.  Dr.  Lotze  said  that  in  all  cases,  the  patients  would  have  to  agree  to  having  the 
tumor  removed,  to  having  TILs  grown  up,  and  to  receiving  IL-2  and  IL-4.  In  many  cases, 
complications  occur  in  growing  up  the  TILs,  and  this  possible  eventuality  requires  a 
consent  document  that  would  explain  other  treatment  options  available  to  the  patients. 

Dr.  Kelley  said  that  the  TIL  homing  question  continues  to  be  an  important  question  to 
answer.  He  asked  Dr.  Lotze  how  the  data  from  muscle  and  skin  would  be  handled, 
pointing  out  that  the  number  of  lymphocytes  per  gram  tissue  differs  with  tissue  type.  Dr. 
Lotze  said  he  could  quantify  the  T cells  using  PCR  on  T cell  receptors  or  CDS.  Dr. 
Kelley  suggested  they  look  at  the  percentage  of  total  lymphocytes  that  are  marked  in  one 
tissue  versus  another  tissue.  Dr.  Lotze  replied  that  there  are  two  approaches  that  could 
be  employed.  One  is  to  digest  the  tissue  and  count  the  lymphocytes,  and  the  other 
would  be  to  perform  PCR  on  the  T cell  receptor,  and  use  it  as  an  internal  standard  for 
the  total  number  of  lymphocytes.  Dr.  Kelley  asked  if  one  would  do  the  PCR  on  RNA  or 
rearranged  T cell  receptor  genes,  as  all  cell  types  have  unrearranged  T cell  receptor 
genes.  Dr.  Lotze  answered  that  they  could  look  for  rearranged  receptor  genes  but  that 
Dr.  Kelley  had  raised  a good  point. 

Mr.  Capron  asked  if  the  study  is  likely  to  yield  information  about  the  effectiveness  and 
possible  risks  of  gene  transfer  to  patients.  Dr.  Anderson  said  every  gene  transfer  patient 
will  be  followed  for  life  and  will,  therefore^  contribute  to  the  total  safety  base. 

Dr.  Lotze  pointed  out  that  cells  in  vitro  grow  in  IL-2  and  IL-4  better  than  in  IL-2  alone, 
and  that  he  would  like  to  determine  if  the  same  is  true  in  vivo, 

Ms.  Meyers  asked  if  the  only  difference  between  this  protocol  and  Dr.  Rosenberg's 
protocol  is  the  addition  of  IL-4.  Dr.  Lotze  indicated  that  there  were  two  differences,  the 
addition  of  IL-4  and  the  increased  number  of  biopsies. 

Dr.  Parkman  said  that  this  protocol  includes  crucial  controls  needed  to  assess  TIL 
trafficking,  and  that  the  Rosenberg  protocol  has  not  answered  this  basic  biological 
question.  Dr.  Parkman  explained  that  the  basis  for  using  TIL  is  that  the  cells  selectively 
return  to  the  tumor  and  ultimately  kill  it.  This  had  been  the  original  hypothesis  of  the 
Rosenberg  protocol,  but  such  selectivity  remains  to  be  demonstrated. 

Dr.  Gellert  asked  if  the  proposed  IL-2/IL-4  treatment  regimen  is  appropriate  for 
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assessing  trafficking.  Dr.  Lotze  replied  that  11^2  and  11^4  have  proliferative  effects  on  T 
cells,  and  that  these  cytokines  produce  a "leaky"  effect  at  the  tumor  sites,  allowing  the 
TILs  to  invade  the  malignant  tissue.  Dr.  Gellert  asked  if  CD4^  and  CD8^  cells  are 
classified  as  TIL  cells.  Dr.  Lotze  indicated  that  this  was  correct. 

Dr.  Gellert  questioned  if  CD4^  cells  kill  tumor  cells.  Dr.  Lotze  explained  that  CD4^ 
cells  can  be  killer  cells;  because  they  are  class  2 restricted  they  are  unlikely  to  kill  the 
tumor  cells  studied  in  his  protocol.  CD4^  cells  do  produce  a variety  of  cytokines 
including  tumor  necrosis  factor  (TNF),  lymphotoxin,  IL-2,  and  11^4  which  are  thought  to 
attract  other  cell  types  capable  of  mediating  anti-tumor  effects.  He  related  that  one  of 
the  most  effective  responses  to  TIL  therapy  occurred  in  a patient  who  received  CD4^ 
cells  in  which  there  was  little  evidence  of  cell  killing.  He  referred  to  a recent  article  in 
The  Journal  of  Experimental  Medicine  in  which  the  predictor  of  which  class  of  mouse 
TILs  has  the  best  anti-tumor  effects  is  not  their  cytolytic  capability,  but  their  ability  to 
produce  gamma-interferon  or  TNF  in  response  to  specific  tumor  stimulation. 

Dr.  Epstein  asked  if  the  procedures  required  to  analyze  the  biopsy  material  were  already 
operational.  All  too  often  the  committee  has  to  determine  whether  to  accept  that  the 
procedure  will  be  worked  out  or  to  require  that  the  investigator  come  forward  with  a 
precise  description  of  how  it  is  going  to  be  performed. 

Dr.  Lotze  replied  that  he  would  employ  techniques  that  are  already  used  for  other  types 
of  tissues.  Dr.  Erickson  pointed  out  that  Dr.  Lotze  had  said  that  he  could  not  do  PCR 
in  his  laboratory  because  of  PCR  contamination.  He  asked  if  all  the  samples  are  blinded 
when  sent  to  an  outside  lab.  Dr.  Lotze  replied  that  all  the  samples  are  blinded. 

Dr.  Epstein  said  the  fraction  of  labeled  cells  ii>  tumor  versus  the  fraction  of  lymphocytes 
that  carry  the  marker  in  blood,  skin  or  another  tissue  should  be  determined.  He  asked  if 
Dr.  Lotze  knew  how  to  do  quantitative  PCR  to  get  those  answers,  and  whether  there 
would  be  a way  of  independently  establishing  how  many  normal  lymphocytes  there  are 
versus  how  many  marked  lymphocytes. 

Dr.  Kelley  said  Dr.  Lotze  should  perform  an  animal  experiment  to  see  if  it  is  possible  to 
detect  the  presence  of  the  labeled  cells  in  various  tissues.  One  needs  to  determine  what 
percentage  of  labeled  lymphocytes  are  in  lymph  nodes  versus  muscle  tissue  or  any  other 
tissue,  and  thereby,  master  the  technique  prior  to  performing  it  in  humans.  The 
committee  had  expected  to  see  this  in  the  first  TIL  experiments  and  has  not  seen  it  yet. 

Dr.  Lotze  said  he  could  provide  the  necessary  data,  and  offered  to  come  back  with  the 
requested  information. 

Ms.  Meyers  asked  if  the  patient's  insurance  is  expected  to  pay  for  all  the  biopsies.  Dr. 
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Lotze  said  the  insurance  company  would  pay.  Ms.  Meyers  requested  that  the  consent 
form  be  rewritten  to  reflect  this  change. 

Dr.  Mclvor  said  he  would  like  to  see  evidence  of  the  investigator's  ability  to  quantitate 
gene  sequences  using  PCR,  before  the  protocol  goes  for  final  approval  to  the  RAC.  He 
suggested  the  subcommittee  provisionally  approve  the  protocol  with  this  stipulation. 

Mr.  Capron  suggested  Dr.  Lotze  add  the  word  "non-negligent"  in  the  "Compensation  for 
Illness  or  Injury"  portion  of  the  consent  form.  He  felt  the  current  wording  suggests  that 
the  patient  has  no  recourse  for  injuries  caused  by  negligence. 

Ms.  Meyers  asked  if  a suitable  candidate  for  the  study,  but  without  insurance,  will  be 
excluded 

Dr.  Lotze  replied  that  when  an  experimental  protocol  is  of  unproven  benefit,  the  issue  of 
denying  people  access  is  less  relevant.  The  issue  of  payment  is  one  he  takes  very 
seriously  and  would  have  to  be  worked  out  on  an  individual  basis.  He  has  received 
assurances  from  the  medical  center  that  this  protocol  has  a high  priority,  but  this  does 
not  necessarily  translate  into  payment  for  patients  without  insurance. 

Mr.  Capron  asked  if  the  consent  form  could  be  modified  to  reflect  that  the  patients  are 
expected  to  provide  insurance  coverage  for  all  payments. 

Dr.  Lotze  proposed  two  ways  to  modify  the  consent  form:  (1)  to  put  a proviso  in  the 
consent  document,  "...or  as  otherwise  determined  by  agreement  between  the  institution 
and  us",  (2)  to  offer  that  certain  portions  of  a consent  document  can  be  deleted  by  both 
the  individual  signing  as  well  as  the  individual  overseeing  his  signature. 

Dr.  Parkman  moved  that  the  protocol  be  given  provisional  approval  with  the  stipulation 
that  the  investigator  or  his  collaborators  provide  the  appropriate  PCR  assays,  with  the 
data  represented  with  an  internal  control  that  deals  with  lymphocytes,  and  not  merely  a 
per  gram  weight  assessment. 

Dr.  Parkman  stated  that  if  the  protocol  dealt  only  with  the  marked  TIL  cells,  there 
would  be  no  costs  associated  with  it.  The  portion  of  the  protocol  that  dealt  with  IL-2 
and  IL-4  would  be  covered.  Therefore,  if  the  protocol  dealt  with  just  the  marked  TIL 
cells  in  isolation,  there  would  be  no  costs  that  would  be  attributable  to  the  experimental 
portion  of  the  therapy.  Dr.  Anderson  pointed  out  that  additional  biopsies  would  still  be 
necessary.  Dr.  Parlonan  agreed  that  since  the  biopsies  are  required  as  part  of  the 
experimental  portion  of  the  protocol,  they  would  not  be  covered  by  the  patient's 
insurance.  He  suggested  that  it  might  be  appropriate  to  have  a separate  consent  form 
that  deals  only  with  the  gene  marking  portion  of  the  protocol  and  to  make  this  a part  of 
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the  motion. 

Dr.  Walters  noted  the  motion  for  provisional  approval  with  two  conditions:  the  request 
for  quantitation  of  the  PCR  assays  and  the  request  for  a separate  consent  form  that 
deals  only  with  the  gene  marking  portion  of  the  study.  Dr.  Epstein  seconded  the  motion. 
Dr.  Walters  asked  for  further  discussion. 

Dr.  McCarthy  asked  for  a clarification  of  the  statement  in  the  consent  form  "The  study  is 
monitored  by  NCI."  The  patient  might  be  led  to  believe  his  or  her  safety  and  risks  are 
being  monitored  by  NCI,  whereas  NCI  will  only  follow  the  collection  of  data. 

Dr.  Lotze  explained  that  the  Cancer  Therapy  Evaluation  Program  of  the  NCI  will  supply 
the  IL-2  and  IL-4  for  the  therapy,  and  that  they  monitor  very  carefully  information 
regarding  toxicity,  efficacy,  and  some  laboratory  parameters  of  the  experimental  question 
being  addressed. 

Dr.  McCarthy  asked  if  there  would  be  a Data  and  Safety  Monitoring  Committee  with 
authority  to  stop  the  administration  of  the  therapy.  Dr.  Leventhal  suggested  they  change 
the  phrase  to  "The  NCI  will  have  access  to  your  records." 

Ms.  Meyers  asked  to  see  a revised  informed  consent  form  prior  to  the  protocol  being 
sent  to  the  RAC.  Dr.  Parkman  suggested  the  subcommittee  prepare  a short  list  of  who 
would  like  to  see  the  consent  form. 

Dr.  Lotze  restated  his  understanding  that  the  committee  would  like  a revised  consent 
document  which  separates  the  IL-2/IL-4  TIL  component  from  the  more  experimental 
gene-marked  TIL  component. 

Dr.  Walters  called  for  a vote  on  Dr.  Parkman's  motion  to  give  provisional  approval  with 
the  stipulation  that  more  information  be  provided  about  the  quantitative  assays  of  gene- 
marked  tumor  infiltrating  lymphocytes.  It  was  requested  that  the  consent  form 
concerning  the  gene  marking  of  tumor  infiltrating  lymphocytes  be  separated  from  the 
consent  form  regarding  interleukin-2  and  interleukin-4  therapy.  The  motion  passed  by  a 
vote  of  9 in  favor,  1 opposed,  and  no  abstentions. 

VI.  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 

SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT  DNA 
INTO  THE  GENOME  OF  HUMAN  SUBJECTS: 

Dr.  Walters  noted  that  Dr.  Mclvor  and  the  drafting  committee  arrived  at  language  to 
modify  his  proposed  amendment  to  the  Points  to  Consider.  He  asked  for  a motion  to 
restore  the  question  for  consideration  again.  Dr.  Epstein  moved  to  take  the  motion  from 
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the  table,  and  Dr.  Gellert  seconded.  The  motion  passed  by  a vote  of  9 in  favor,  0 
opposed,  and  no  abstentions. 

Dr.  Mclvor  read  the  wording  for  section  I-B-2  as  drafted  by  Alexander  M.  Capron: 

"Preclinical  studies,  including  risk  assessment  studies.  Provide  results 
that  demonstrate  the  safety,  efficacy,  and  feasibility  of  the  proposed 
procedures  using  animal  and/or  cell  culture  model  systems,  and  explain 
why  the  models  chosen  is/are  the  most  appropriate." 

Mr.  Capron  said  it  should  be  "the  models  chosen  are." 

Dr.  Leventhal  moved  to  accept  the  wording.  Dr.  Erickson  seconded  the  motion. 

Dr.  Walters  called  for  a vote  on  Mr.  Capron's  motion  including  the  substitute  wording. 
The  motion  passed  by  a vote  of  9 in  favor,  none  opposed,  no  abstentions. 

VII.  FUTURE  RESPONSIBILITIES  OF  THE  HUMAN  GENE  THERAPY  SUBCOMMITTEE 

Dr.  Walters  referred  to  a copy  of  a letter  Mr.  Capron  sent  before  the  last  subcommittee 
meeting.  In  the  letter,  Mr.  Capron  notes  the  distinction  between  gene  transfer  protocols 
and  gene  therapy  protocols.  He  also  noted  that  gene  therapy  may  be  considered  a 
sophisticated  drug  delivery  system,  and  this  subcommittee  and  the  RAC  may  be  called 
upon  to  render  judgments  on  drug  delivery  in  a wide  variety  of  formats.  Mr.  Capron 
raises  three  questions: 

What  are  the  basic  objectives  of  a special  human  gene  therapy  review 
process? 

Do  these  include  gene  transfer  aimed  at  drug  delivery,  rather  than  genetic 
alteration  for  therapeutic  purposes? 

What  lines  should  be  drawn  around  genetic  manipulations  that  may  or  will  affect 
germ  line  cells? 

Dr.  Walters  felt  these  were  important  questions  about  the  role  and  future  work  of  this 
subcommittee.  He  asked  for  recommendations  as  to  the  manner  in  which  to  proceed 
with  addressing  these  issues. 

Dr.  Parkman  thought  that  the  investigators  do  not  currently  have  the  ability  to 
scientifically  separate  some  of  the  biological  effects  of  marking  from  the  biological 
effects  of  therapy.  For  instance,  if  one  were  to  mark  keratinocytes  in  cell  culture,  return 
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such  cells  to  a patient's  skin  to  look  at  their  trafficking,  and  find  that  by  putting  a vector 
into  keratinocytes,  the  patient  didn't  develop  a tumor,  this  would  be  important 
information.  In  the  future,  one  may  want  to  use  keratinocytes  as  part  of  a therapy  aimed 
at  curing  some  systemic  disease.  The  biological  information  that  is  supplied  from  the 
marking  studies  may  lead  to  future  therapy.  Given  these  possibilities,  he  is 
uncomfortable  about  discriminating  against  marking  experiments. 

Dr.  Kelley  added  that  genetic  diseases  are  not  the  only  application  for  gene  therapy. 
Acquired  diseases  are  also  treatable.  The  fact  that  genes  are  employed  does  not  restrict 
gene  therapy  to  genetic  diseases.  He  said  that  the  subcommittee  would  see  applications 
aimed  at  acquired  diseases  as  well  as  genetic  diseases.  It  would  be  very  narrow-minded 
to  try  to  constrict  review  to  genetic  diseases.  Whether  it  is  gene  transfer  or  gene  therapy 
is  irrelevant.  The  subcommittee  should  continue  to  consider  gene  transfer  protocols 
because,  in  almost  every  case,  useful  information  will  be  provided,  which  may  then  be 
followed  by  gene  therapy  experiments. 

Mr.  Capron  asked  that  the  issue  be  pursued  at  an  early  point  on  the  next  agenda.  It 
might  be  helpful  if  members  of  the  subcommittee  could  circulate  any  responses  that  they 
have  to  these  ideas  through  Dr.  Wivel. 

Dr.  Leventhal  asked  if  the  subcommittee  should  be  developing  criteria  to  exempt  certain 
protocols  from  full  review  because  the  issue  or  the  safety  aspects  pose  negligible  risk. 
Therefore,  the  protocol  could  be  evaluated  as  would  any  other  protocol  within  a 
particular  institution. 

Dr.  Walters  said  that  in  the  history  of  the  RAC's  dealing  with  biohazards,  it  has  moved 
clearly  toward  establishing  low  risk  categories  that  require  minimal  review. 

Dr.  Parkman  stated  that  the  subcommittee  has  to  deal  with  the  reality  that  there  will  be 
more  protocols,  and  to  reduce  the  amount  of  time  spent  per  protocol.  There  have 
always  been  significant  questions  about  protocols  when  they  have  been  reviewed  for  the 
first  time.  The  question  is  whether  there  needs  to  be  a limit  to  the  amount  of  discussion. 

Dr.  Walters  asked  everyone  to  send  additional  comments  to  Mr.  Capron  within  the  next 
two  weeks,  and  requested  Dr.  Wivel  to  give  this  topic  a place  early  on  the  agenda  for  the 
next  meeting. 

Dr.  Leventhal  asked  if  there  is  a format  for  the  investigators  with  approved  protocols  to 
report  on  their  progress.  Dr.  Wivel  said  that  the  Points  to  Consider  document  states 
reports  should  be  filed  within  six  months  of  the  commencement  of  the  experiment  and  at 
six  month  intervals  thereafter,  informing  the  committee  of  the  progress  made  on 
approved  protocols. 
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Mr.  Capron  asked  if  the  update  reports  could  be  written  instead  of  oral  presentations. 

He  thought  that  possibly  Dr.  Wivel  could  review  the  written  reports  and  convey  his 
findings  in  writing  to  the  subcommittee.  If  subcommittee  members  review  the  written 
report  and  identify  a reason  to  ask  questions  of  the  investigator,  then  it  could  be 
requested  that  the  investigator  present  an  oral  report. 

Dr.  Leventhal  thought  it  would  be  difficult  to  increase  the  efficiency  of  the  subcommittee 
when  there  are  new  protocols  that  employ  a particular  vector  whose  long-term  efficiency 
and  safety  have  not  been  documented  in  the  approved  protocols.  It  is  time  to  look  at 
what  is  the  most  efficient  and  most  efficacious  way  of  obtaining  this  needed  feedback. 

Dr.  Walters  said  that  with  respect  to  the  second  gene  transfer  protocol,  that  too  few 
patients  had  been  treated  and  for  too  short  a time  for  a report  to  be  ready.  Dr. 
Leventhal  wondered  if  six  months  to  a year  is  a reasonable  interval.  Perhaps  it  should 
be  after  the  first  group  of  patients  has  been  treated.  Dr.  Walters  agreed  and  added  it 
would  also  be  useful  for  the  subcommittee  to  keep  informed  of  the  outcome  of  the  FDA 
review  and  approval  process. 

VIII.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED:  AUTOLOGOUS 
TRANSPLANTATION  FOR  CHRONIC  MYELOGENOUS  LEUKEMIA:  RETROVIRAL 
MARKING  TO  DISCRIMINATE  BETWEEN  RELAPSES  ARISING  FROM  RESIDUAL 
SYSTEMIC  DISEASE  VERSUS  RESIDUAL  CONTAMINATION  OF  AUTOLOGOUS 
MARROW: 

Dr.  Leventhal  noted  that  this  protocol  is  very  similar  to  the  protocol  that  Dr.  Brenner 
presented.  Patients  with  chronic  myelogenous  leukemia  (CML)  who  have  resistant 
disease,  defined  either  as  failing  to  achieve  remission  with  interferon,  or  having  achieved 
remission  and  then  had  a blast  crisis,  are  eligible  for  this  study.  During  a period  of 
remission,  their  bone  marrow  will  be  stored  for  a later  autologous  reinfusion.  An  aliquot 
of  that  marrow  will  be  marked  with  the  LNL6  vector,  and,  after  the  patient  has  been 
conditioned  with  cytotoxin,  BP- 16,  and  total  body  radiation,  the  marrow  will  be  reinfused. 
The  patients  will  be  followed  and  the  marker  studies  performed  to  determine  which  cell 
populations  are  reconstituting,  and  in  particular,  which  cell  populations  are  giving  rise  to 
blast  crisis  if  the  patients  go  back  into  blast  crisis,  as  a significant  fraction  of  them  will. 

Dr.  Leventhal  felt  the  issues  were  fairly  similar  to  what  had  been  discussed  in  the  review 
of  Dr.  Brenner's  protocol.  She  had  asked  Dr.  Deisseroth  whether  his  CML  cells  could 
be  transduced  with  the  reporter  gene.  He  replied  that  he  has  transduced  cells  that 
would  grow  in  selective  medium  although  somewhat  less  efficiently  than  non-selected 
cells. 
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Dr.  Leventhal  mentioned  that  she  and  Dr.  R.  Murray  had  comments  about  the  consent 
form.  Dr.  Leventhal  recommended  the  protocol  be  approved  but  wished  to  relate  the 
consent  form  changes  to  Dr.  Deisseroth. 

Ms.  Meyers  stated  that  the  consent  form  would  not  be  understandable  to  a layperson  and 
needed  clarification  as  to  which  costs  the  patient  would  bear. 

Dr.  R.  Murray  said  his  lack  of  expertise  made  it  impossible  for  him  to  judge  whether  it 
was  clearly  demonstrated  that  the  investigators  could  detect  the  neo  gene  in  300,000  cells 
using  PCR.  Since  this  was  a "worst  case  scenario"  calculation  and  quite  probably  the 
actual  conditions  will  be  better,  the  chances  are  that  they  will  be  able  to  make  the 
detection.  He  deferred  to  people  who  work  with  this  system.  The  variation  from  patient 
to  patient  could  present  a problem  if  only  ten  patients  are  studied.  Dr.  R.  Murray  felt 
the  informed  consent  form  was  inadequate  with  respect  to  hazards  of  chemotherapy  that 
are  within  the  experimental  part  of  their  protocol.  Also,  technical  terms  are  included 
that  could  confuse  the  patient.  He  said  that  he  had  sent  his  suggestions  to  the 
investigators  and  felt  the  form  was  greatly  improved,  particularly  in  reducing  the 
technical  terminology  to  simple  language.  However,  he  questioned  whether  the  language 
level  was  appropriate  for  an  eighth  grade  education. 

Mr.  Capron  said  that  the  consent  form  remained  inadequate.  Dr.  Deisseroth's  attempt 
to  respond  to  Dr.  R.  Murray's  suggestion  to  replace  "autologous  cells"  with  the  phrase 
"your  cells"  introduces  a problem  of  second  person  and  third  person.  He  wondered  if  the 
problem  of  the  consent  form  is  reflective  of  a larger  problem  that  needs  to  be  addressed 
in  the  protocol  itself.  Simply  stated,  what  happens  as  one  has  side-by-side  an 
investigational  treatment  and  an  investigational  means  of  assessing  the  effect  of  the 
treatment.  The  only  way  to  make  this  protocol  clear  is  to  have  two  separate 
descriptions.  There  should  be  a description  of  the  therapeutic  agents  and  their  risks  and 
benefits,  and  a separate  section  describing  the  method  of  assessing  the  origin  of  relapse, 
how  that  will  be  achieved,  and  its  risks  and  benefits. 

Dr.  Walters  said  that  while  the  gene  marking  protocols  probably  arose  as  amendments  to 
existing  clinical  protocols,  there  should  be  a separate  consent  form  that  simply  states, 
"This  is  a separate  component  of  an  ongoing  study,  and  this  really  doesn't  have  anything 
to  do  directly  with  your  treatment." 

Mr.  Capron  emphasized  that  the  treatment  is  itself  an  experiment.  There  are  concerns 
about  describing  an  experiment  as  a treatment.  It  should  be  clear  to  the  patient  that  the 
treatment  is  performed  with  the  hope  that  something  of  benefit  will  be  learned. 

Dr.  Parkman  said  that  clinical  researchers  like  to  avoid  taking  the  patients  multiple 
consent  forms  as  it  is  preferable  to  have  one  consent  form  that  covers  everything. 
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However,  it  would  be  easier  for  the  committee,  as  well  as  the  investigators,  if  they  were 
not  asked  to  look  at  consent  forms  for  such  portions  of  the  protocol  as  chemotherapy 
because  chemotherapy  is  not  within  the  purview  of  the  committee.  Therefore,  writing  a 
consent  form  that  deals  only  with  the  component  of  the  protocol  relevant  to  the  work  of 
this  subcommittee,  would  be  desirable. 

Dr.  Leventhal  responded  that  the  subcommittee  should  be  careful  about  making  too 
many  adjustments  in  consent  forms  because  the  IRB  philosophies  greatly  differ.  She 
proposed  having  a separate  paragraph  that  deals  with  the  gene  transfer  aspect  of  the 
protocol  if  not  a separate  form. 

Dr.  Parkman  stated  the  assumption  that  the  basis  of  leukemia  is  that  cells  differentiate  in 
such  a way,  as  in  AML,  that  the  neoplastic  cells  derive  from  the  normal  cells.  CML  is  a 
very  different  disease  because  there  are  T cells,  red  cells,  and  a whole  variety  of  normal 
cells,  that  all  have  the  same  chromosomal  abnormality.  The  cell  that  gives  rise  to  CML 
is  closer  to  the  hematopoietic  stem  cell,  and  gene  therapy  has  not  yet  been  successful  in 
stem  cells.  He  noted  that  Dr.  Deisseroth  had  shown  that  in  the  mature  committed 
progenitor,  the  CML  cell,  gene  transfer  can  be  achieved.  He  asked  Dr.  Deisseroth  to 
discuss  the  rationale  for  the  hypothesis  that  putting  the  gene  into  a CML  cell  will 
provide  an  answer  to  the  origin  of  relapse  when  the  patient  relapses  a year  after  the 
transplant.  Is  there  evidence  that  one  can  insert  the  vector  into  the  leukemic  stem  cell, 
the  cell  that  gives  rise  to  CML?  This  is  the  real  basis  for  this  protocol  being  successful, 
as  opposed  to  the  good  data  submitted  by  the  investigator  concerning  transduction  of 
committed  progenitors  having  the  Philadelphia  chromosome.  Biologically,  CML  is 
different  than  AML. 

Dr.  Epstein  asked  how  the  investigators  are  going  to  analyze  the  marked  cells.  He  noted 
that  they  had  mentioned  in  situ  hybridization  techniques  and  PCR  techniques.  He  asked 
exactly  what  will  be  performed  and  requested  proof  that  the  investigators  can  perform 
the  analysis. 

Dr.  Mclvor  asked  what  technique  can  be  used  to  distinguish  between  tumor  cells  and 
normal  cells  in  CML.  Dr.  Parkman  answered  that  the  Philadelphia  chromosome  could 
be  exploited  as  a marker.  Dr.  Mclvor  asked  if  one  could  sort  for  a surface  marker,  grow 
differentiated  cells  out,  or  actually  have  to  do  the  molecular  analysis.  Dr.  Parkman  said 
there  is  no  physical  method.  Dr.  Mclvor  said  he  would  be  interested  in  seeing  exactly 
how  one  would  go  about  distinguishing  between  marked  normal  cells  and  marked  tumor 
cells. 

Dr.  Deisseroth  thanked  the  group  for  such  a thorough  review.  With  respect  to  the 
informed  consent  form,  he  said  he  had  incorporated  all  of  Dr.  Murray's  suggested 
changes  and  provided  the  revised  version  to  the  committee.  He  said  informed  consent 
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forms  at  M.D.  Anderson  are  taken  very  seriously.  Prior  to  a session  in  which  an 
informed  consent  document  is  discussed,  the  patient  is  shown  a videotape  that  describes 
the  therapy,  the  procedures,  and  the  issues  at  stake  for  the  patient.  Also,  the  patient  has 
met  with  a nurse  who  also  has  gone  over  the  issues  and  has  also  met  with  the  financial 
representatives  of  the  institution.  The  patients  at  M.D.  Anderson  fall  into  two 
categories:  (1)  those  who  are  Texas  residents  and  are  indigent;  these  patients  have  full 
access  to  the  most  advanced  and  expensive  levels  of  care  without  bearing  any  financial 
responsibility;  and  (2)  those  patients  who  have  insurance  coverage.  Before  a patient 
proceeds  with  therapy,  it  is  assured  that  all  the  financial  issues  have  been  resolved.  Dr. 
Deisseroth  stressed  that  the  consent  document  presented  to  the  subcommittee  for  review 
does  not  fully  reflect  the  effort  that  goes  into  trying  to  educate  the  patient.  He  agreed 
with  the  committee's  concerns  about  clarifying  issues  of  each  dimension  of  therapy,  as 
well  as  the  retroviral  marking,  and  he  will  clarify  the  document. 

Dr.  Deisseroth  explained  that  the  "sterile  environment"  mentioned  in  the  consent  form  is 
a ward  at  M.D.  Anderson  equivalent  to  the  transplant  wards  all  over  the  country.  It  is  a 
more  contained  environment  in  an  effort  to  shield  the  patients  from  infection.  It  is 
always  assured  that  a room  in  this  ward  is  available  for  a patient  who  is  undergoing 
either  allogeneic  bone  marrow  transplantation  or  an  autologous  program  which  has  the 
potential  for  prolonged  hematopoietic  recovery  in  which  the  risks  of  infection  for  the 
patient  are  much  greater.  Whenever  someone  undertakes  something  new  with 
hematopoietic  reconstitution,  such  as  adding  a retrovirus  marker,  there  is  a potential  for 
unexpected  events.  Therefore,  those  patients  are  put  at  the  highest  level  of  protection. 
Mr.  Capron  asked  why  the  condition  is  included  that  the  room  will  be  supplied  whenever 
available.  Dr.  Deisseroth  explained  there  are  instances  in  which  the  urgency  of  therapy 
would  make  the  risk  of  waiting  for  a sterile  environment  greater  than  going  ahead 
without  it.  Mr.  Capron  suggested  they  leave  allusion  to  the  sterile  environment  out  of 
this  consent  form.  Dr.  Deisseroth  felt  it  was  a very  good  suggestion. 

Dr.  Deisseroth  described  the  choice  of  blast  crisis  as  a model.  He  felt  it  was  the  clearest 
model,  or  disease  setting,  in  which  to  clarify  the  issues  of  therapy  in  terms  of  autologous 
reconstitution,  because  the  blast  cells  have  a molecular  marker  which  can  be  detected. 
This  provides  an  opportunity  not  only  to  resolve  the  issue  of  whether  relapse  is  arising 
from  leukemia  cells  that  contaminate  the  autologous  marrow  or  from  systemic  disease, 
but  also  allows  the  exploration  of  other  areas  which  pertain  to  normal  hematopoiesis,  to 
reconstitution,  to  isolation  of  the  hematopoietic  stem  cell,  all  of  which  could  be 
important  in  future  gene  therapy  using  hematopoietic  reconstitution  as  a vehicle. 

Dr.  Deisseroth  explained  that  CML  starts  out  as  a very  indolent  disease  which  evolves 
into  a life-threatening  illness,  a fulminant  leukemic  transformation.  The  proposed 
therapy  involves  converting  the  fulminant  leukemic  transformation  to  the  indolent  stage 
of  the  disease.  The  retroviral  marker  is  used  to  identify  the  origin  of  the  failure  of  that 
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therapy.  He  showed  data  depicting  the  approach  to  fulminant  leukemic  transformation. 
Conventional  doses  of  chemotherapy  are  used  to  return  the  patient  to  the  indolent  form 
of  disease.  The  autologous  marrow  is  then  collected,  and  can  be  identified  by  the  lack  of 
the  chromosomal  abnormality  characteristic  of  the  disease.  Extremely  intensive  therapy 
is  administered  to  eradicate  all  of  the  systemic  disease,  and  then  the  marrow  is  reinfused, 
with  the  hope  that  the  patient  remains  in  remission  for  a long  period  of  time. 

Dr.  Deisseroth  said  if  they  are  restricted  to  patients  in  whom  they  can  restore  the 
indolent  form  of  the  disease  rather  than  the  restoration  of  normal  cells,  the  incidence  of 
durable  remissions  is  very  low.  If  patients  are  selected  when  the  initial  chemotherapy 
has  produced  a condition  in  which  normal  cells  dominate  the  marrow,  most  of  these 
patients  have  durable  remissions  of  a year  or  more,  but  they  too  ultimately  relapse.  To 
improve  this  therapy,  one  has  to  determine  the  source  of  the  cells  that  contribute  to 
relapse.  It  needs  to  be  determined  whether  to  increase  the  intensity  of  the  preparation 
of  the  patient  for  marrow  transplantation,  which  is  designed  to  remove  all  of  the  systemic 
cells  which  are  leukemic,  or  to  try  to  further  purge  the  marrow.  Retroviral  marking  is 
needed  to  resolve  these  two  issues,  as  implementation  of  either  one  of  these 
modifications  of  existing  therapy  poses  potentially  mortal  risks  to  the  patient. 

Dr.  Deisseroth  said  he  can  achieve  marking  of  approximately  10-20%  of  the  marrow  cell 
population.  Currently,  it  is  possible  to  mark  1 in  3,000  cells,  which  is  within  the 
capability  of  available  detection  assays.  Data  were  shown  depicting  the  frequency  of 
retroviral  marking  and  the  ability  to  conduct  PCR  assays.  It  is  possible  to  analyze  the 
cells  to  determine  if  they  are  leukemic  in  a way  that  differs  from  Dr.  Brenner's  AML 
protocol.  A molecular  marker  can  be  used  for  detecting  leukemic  cells,  a unique 
messenger  RNA  that  can  be  seen  by  PCR.  There  is  also  the  capability  of  doing  colony- 
by-colony  analysis  to  determine  whether  each  colony  is  leukemic  and  whether  each 
colony  has  the  viral  marker.  If  the  patient  is  relapsing  from  malignant  cells  in  the 
marrow,  it  is  expected  that  the  blasts  will  be  marked  with  the  leukemia  marker  and  the 
viral  marker.  Also,  it  can  be  determined  how  many  normal  cells  are  being  marked  at 
multiple  sites  or  single  sites.  If  the  apparently  normal  cells  are  marked  at  a single  site 
with  the  neo  gene  as  well  as  the  leukemic  marker,  it  can  be  concluded  that  the  biology 
of  the  disease  is  continuously  evolving,  and  there  is  a process  of  continuous 
transformation  from  normal  to  abnormal.  The  third  possibility,  if  there  are  no  marked 
cells,  means  systemic  disease  is  contributing  to  the  relapse. 

Dr.  Deisseroth  emphasized  that  he  can  identify  leukemic  versus  normal  cells  at  the 
molecular  level,  as  well  as  the  colony  level.  Hopefully,  this  protocol  will  contribute  to 
the  resolution  of  the  clinically  important  issue  of  source  of  relapse,  characterization  of 
the  properties  of  normal  cells,  the  origin  of  CML  disease,  and  information  of  use  in 
possible  future  gene  therapy  of  the  disease. 
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Dr.  Deisseroth  turned  to  the  issue  of  in  situ  hybridization,  noting  the  degree  to  which 
people  are  interested  in  solving  this  problem.  Fluorescent  probes  could  be  used  to 
detect  single  copy  genes  in  situ;  the  cells  could  be  scored  on  a microscope  slide  for  the 
presence  or  absence  of  leukemic  markers  and  the  presence  or  absence  of  the  viral  trans 
genome.  He  showed  an  example  of  this  capabihty  in  which  his  group  uses  fluorescent 
probes  that  can  detect  the  number  of  chromosomes  or  specific  single  copy  genes  on 
chromosomes,  through  direct  chemical  conjugation  of  the  DNA  probes  with  the 
fluorescent  molecules. 

Dr.  Deisseroth  noted  that  CML  disease  was  chosen  because  the  leukemic  blast  crisis 
cells  are  cells  which  are  in  cycle,  and  their  cycling  properties  are  much  more  active  than 
the  chronic  phase  cells  that  were  first  used  as  the  model  system.  The  estimates  given  for 
marking  chronic  phase  cells  are  probably  underestimates,  while  the  marking  frequency 
for  blast  crisis  cells  will  be  much  higher.  Therefore,  the  model  chosen  has  really  skewed 
the  situation  in  favor  of  being  able  to  detect  viral  marking  and  to  detect  relapse  in  a 
reasonable  period  of  time  in  a reasonable  number  of  patients. 

Dr.  Parkman  indicated  that  a relapse  six  months  after  the  marrow  transplant  would  not 
be  derived  from  blast  cells  which  were  marked  at  the  time  of  transplant.  Rather  the 
relapse  is  likely  to  be  caused  by  cells  that  are  more  immature  at  the  time  of  transplant 
and  differentiate  into  blast  cells  at  a later  date.  When  the  blast  crisis  cells  may  not  be 
the  cells  of  origin  for  the  relapse,  there  needs  to  be  evidence  that  one  can  mark  the  cell 
that  will  give  rise  in  six  months  to  the  blast  crisis  cells. 

Dr.  Deisseroth  felt  the  question  was  central  to  the  issue  of  gene  therapy.  The  issue  of 
how  to  insert  a virus  into  the  normal  human  hematopoietic  progenitor  cell  in  order  to 
produce  after  transplantation,  or  after  infusion  of  these  cells,  a marrow  that  is  dominated 
by  cells  which  possess  the  introduced  genetic  information,  is  critical.  In  using  the  CML 
model,  the  long-term  strategy  is  to  first  establish  whether  the  marrow  is  the  origin  of 
relapse,  and  then  to  fractionate  the  marrow  to  try  to  get  rid  of  the  cells  responsible. 

One  can  follow  through  lineage  distribution  of  the  retroviral  genome  the  fraction  of 
enrichment. 

Dr.  Epstein  said  the  Philadelphia  chromosome  appears  in  other  lineages  besides  the 
leukemia  lineage.  When  a patient  who  is  in  acute  blast  crisis  is  treated,  what  happens  to 
all  those  other  lineages  that  are  still  Philadelphia  chromosome  positive?  Dr.  Deisseroth 
said  if  the  treatment  for  the  blast  crisis  results  in  a disappearance  of  the  blast  crisis  cells 
and  a disappearance  of  all  cytogenetically  detectable  evidence  of  the  leukemia,  then  the 
leukemia  disappears  from  the  other  lineages  as  well.  Lineage  involvement  is  removed  if 
a cytogenetic  remission  is  induced.  Dr.  Epstein  pointed  out  that  the  other  lineages  are 
not  necessarily  leukemic,  but  just  carrying  the  marker.  Dr.  Deisseroth  said  if  the  other 
lineages  carry  the  marker,  then  they  must  be  leukemic. 
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Dr.  Epstein  asked  how  many  cells  are  expected  to  cause  the  relapse  and  wanted  to  know 
if  marking  1 in  3,000  cells  would  detect  a relapse.  Dr.  Deisseroth  replied  that  from  the 
most  conservative  estimates,  based  on  the  observed  responses  to  chemotherapy  which 
result  in  a decrease  in  both  the  blast  crisis  and  the  early  indolent  form  of  the  leukemia, 
it  is  believed  that  the  number  of  blasts  that  will  be  marked  in  the  marrow  at  the  time  of 
storage  will  be  between  40,000  and  4 million.  At  the  very  lowest  limit,  there  are  at  least 
40,000  marked  blast  cells  in  the  patient's  marrow  at  the  time  of  collection,  each  one  of 
which  has  the  capability  of  growing  up.  Therefore,  the  probability  of  seeing  a polyclonal 
relapse  is  very  high,  as  defined  by  multiple  retroviral  integration  sites,  if  the  marrow  is 
the  origin  of  relapse. 

Dr.  Epstein  asked  if  Dr.  Deisseroth  thought  a large  number  of  those  tumor  cells  would 
contribute  to  relapse.  Dr.  Deisseroth  replied  that  leukemia  is  a disease  which  differs 
from  neuroblastoma  in  that  most  of  the  cells  are  dividing  all  of  the  time,  and  blast  crisis 
CML  is  composed  of  cells  that  are  dividing.  He  agreed  with  Dr.  Parkman  that  there  are 
cells  in  the  indolent,  non-dividing  population  which  may  ultimately  contribute  to  relapse. 
If  one  were  to  assess  probabilities  of  representation  in  the  relapsed  population  of 
indolent  versus  dividing  cells,  the  cells  that  are  dividing  at  the  time  may  have  at  least 
equal  or  greater  probability  of  contributing  to  relapse. 

Dr.  Mclvor  asked  if  CML  comes  from  a primitive  stem  cell.  If  it  comes  from  a primitive 
stem  cell,  then  those  populations  will  have  to  be  marked  before  the  protocol  can 
succeed.  Dr.  Deisseroth  explained  that  if  they  were  studying  the  indolent  form  of  the 
disease,  the  chronic  phase,  to  distinguish  where  relapse  would  occur,  they  might  have  to 
isolate  the  progenitor  cell  of  the  leukemic  population  to  assess  marking.  Because  the 
very  late  stage  of  the  disease  was  chosen  for  study,  one  is  looking  at  cells  that  have 
already  evolved  from  an  early  stage  progenitor.  Thus,  the  necessity  of  actually  proving 
one  can  mark  that  very  early  progenitor  cell  really  doesn't  apply. 

Discussion  ensued  as  to  the  possible  clinical  outcomes  of  the  therapy  and  the  ability  to 
discriminate  between  them.  Dr.  Deisseroth  emphasized  that  the  most  important  point 
focuses  on  the  ability  to  mark  leukemic  cells  that  can  be  detected  at  the  time  of  relapse. 
This  is  an  informative  result  that  can  permit  the  development  of  beneficial  therapy.  If 
there  is  evidence  of  marrow  contributing  to  systemic  relapse,  one  will  then  have  the 
means  to  deal  with  that  problem  decisively.  It  may  be  of  benefit  not  only  for  CML  but 
for  other  forms  of  leukemia  as  well. 

Dr.  Mclvor  requested  some  information  regarding  the  preclinical  data  and  how  the 
marrow  was  going  to  be  handled  large-scale.  He  asked  how  many  marrows  containing 
CML  had  been  transduced  to  date.  Dr.  Deisseroth  replied  that  five  marrows  had  been 
transduced  on  the  diagnostic  scale  and  none  on  the  preparative  scale.  Dr.  Mclvor 
wanted  to  know  what  proportion  of  the  10-20%  of  the  colonies  that  were  drug-resistant 
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were  leukemic,  and  how  this  was  determined.  Dr.  Deisseroth  replied  that  cytogenetic 
analysis  using  a specific  chromosome  marker  for  CML,  the  Philadelphia  chromosome, 
was  utilized.  In  terms  of  the  number  of  colonies  for  which  PCR  data  exists,  there  are  27 
colonies  and  nine  of  them  are  positive  for  the  neo  gene.  Dr.  Mclvor  asked  if  he  had 
looked  for  BCR-Abl  in  addition  to  PCR  for  the  neo  gene.  Dr.  Deisseroth  replied  that 
he  had  not,  but  noted  that  methylcellulose  colonies  from  unfractionated  cells  in  patients 
who  are  100  percent  Philadelphia  chromosome  positive,  turn  out  to  be  100  percent 
Philadelphia  chromosome  positive.  Dr.  Mclvor  asked  if  the  investigators  were  confident 
that  all  the  cells  were  leukemic  cells,  even  though  molecular  analysis  was  not  done  on 
the  colonies.  Dr.  Deisseroth  said  he  was  confident,  but  that  he  could  do  the  molecular 
analysis  on  BCR-Abl. 

Dr.  Mclvor  said  he  wondered  to  what  extent  the  committee  would  like  to  see  results  on 
the  specific  system  that  is  proposed.  He  thought  it  would  be  worthwhile  to  see  some 
results  showing  the  molecular  analysis.  Dr.  Deisseroth  said  he  would  be  happy  to 
provide  the  data. 

Dr.  Mclvor  asked  now  many  marrow  cells  are  given  in  a transplant.  Dr.  Deisseroth 
replied  that  the  usual  infusion  is  2 X 10*  cells  per  kilogram  of  the  patient's  weight.  Dr. 
Mclvor  stated  that  there  are  1.2  X 10^  cells,  that  are  going  to  be  exposed  to  vector,  and 
if  there  are  10^  cells  per  ml.,  this  results  in  10  liters  of  transplant  volume.  He  asked  how 
the  volume  could  be  reduced. 

Dr.  Deisseroth  said  he  intended  to  further  reduce  the  number  of  cells  with  a monoclonal 
antibody  separation  which  removes  most  of  the  mature  cells,  which  are  irrelevant  for  the 
experiment.  Dr.  Moen  added  that,  together  with  Dr.  Deisseroth,  they  had  done  a patient 
transplant  using  10  liters.  Dr.  Mclvor  asked  about  the  frequency  of  transduction  in  those 
experiments.  Dr.  Moen  replied  that  it  was  21%,  with  the  cell  recovery  being  about  92% 
of  the  cells  originally  available  in  the  supernatant. 

Dr.  Deisseroth  said  that  his  center  frequently  fractionates  cells  to  reduce  the  number  of 
cells,  with  the  goal  of  removing  leukemic  cells  or  removing  T cells  which  cause  graft 
versus  host  disease.  It  is  a routine  procedure  to  reduce  the  number  of  nucleated  cells 
much  below  that  harvested  from  the  patient,  by  removing  populations  which  do  not 
contribute  to  hematopoietic  recovery. 

Dr.  Mclvor  said  it  might  be  useful  for  the  committee  to  see  some  data  that  demonstrates 
that  the  investigators  can  deal  with  these  large  scale  manipulations. 

Dr.  Anderson  said  the  FDA  requires  that  information;  with  his  protocols  he  made  the 
FDA  material  available  to  the  committee. 
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Dr.  Deisseroth  said  they  could  also  make  data  available  about  the  degree  of  reduction 
possible  that  would  still  allow  rapid  engraftment.  Dr.  Mclvor  asked  what  the  total 
volume  would  be  after  the  reduction.  Dr.  Deisseroth  estimated  they  would  use  50 
milliliters,  of  concentrated  marrow  cells;  with  a 10-fold  increase  it  would  be  a liter  with 
the  supernatant. 

Dr.  Parkman  moved  provisional  approval  of  the  protocol  with  the  stipulation  that  there 
be  a major  revision  of  the  consent  form,  including  differentiation  between  the  gene 
transfer  part  of  the  research  and  the  other  part  of  the  research.  Additional  data  needs 
to  be  provided  about  the  level  of  neomycin  resistance  gene  expression  and  BCR-Abl 
gene  expression  in  colonies  of  cells  isolated  during  blast  crisis.  Dr.  Erickson  seconded 
the  motion. 

Dr.  Walters  put  the  motion  to  a vote.  The  motion  passed  by  a vote  of  10  in  favor,  0 
opposed,  and  no  abstentions. 

IX.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED: 
HEPATOCELLULAR  TRANSPLANTATION  IN  ACUTE  HEPATIC  FAILURE  AND 
TARGETING  GENETIC  MARKERS  TO  HEPATIC  CELLS 

Dr.  Epstein  said  that  the  proposal  consists  of  a marking  protocol  which  is  embedded  in  a 
larger  experimental  protocol  regarding  the  use  of  isolated  hepatic  cells  in  the  treatment 
of  acute  hepatic  failure.  It  proposes  injecting  these  cells  into  the  circulation  with  the 
hope  that  they  will  reach  the  liver  and  colonize  it  with  healthy  cells  from  an  outside 
donor.  This  is  not  autologous  marking,  but  marking  of  allogeneic  cells.  The  gene 
transfer  part  of  the  protocol  proposes  inserting  the  neomycin  resistance  (neo)  gene  into 
the  cells  to  be  transplanted  to  the  liver.  The  purpose  is  to  permit  the  investigators  to 
follow  the  fate  of  these  cells  after  the  transplant.  He  cautioned  that  when  the  disease  is 
an  acute  condition  that  is  potentially  treatable,  one  has  to  consider  that  the  marker,  if 
inserted,  will  be  in  the  patient's  liver  cells  for  the  rest  of  that  patient's  life. 

Dr.  Epstein  said  it  was  questionable  how  successfully  the  cells  can  be  transduced  with  the 
neo  marker;  in  the  animal  systems  it  is  possible  to  obtain  20%  transduction  in  various 
species.  However,  the  amount  of  data  that  is  directly  applicable  to  human  hepatocytes  is 
relatively  scanty,  and  not  terribly  quantitative.  He  said  this  information  is  necessary  to 
do  the  calculations  to  determine  the  marker  frequency  in  the  cells.  He  expressed 
concern  about  how  the  marking  will  be  used  to  interpret  the  experiment  when  it  is  done. 
Although  it  is  stated  the  methods  for  detecting  expression  of  the  marker  gene  by  in  situ 
hybridization  will  be  worked  out,  these  methods  are  not  as  yet  available,  and  it  is  not 
clear  how  effective  this  approach  will  be,  given  the  low  frequency  of  labeled  cells 
expected  to  be  present  in  the  liver.  Furthermore,  there  is  no  information  provided  as  to 
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what  behavior  the  transplanted  cells  are  likely  to  have,  in  terms  of  their  migration  from 
the  point  of  entry.  Even  if  in  situ  techniques  could  detect  the  presence  of  cells,  one  does 
not  know  how  representative  biopsy  samples  would  be  in  characterizing  the  effectiveness 
of  the  transplantation  process.  He  thought  that  these  questions  have  to  be  answered 
before  a definitive  statement  can  be  made  as  to  whether  the  proposed  gene  marking  of 
hepatocytes  will  add  to  the  available  approaches.  A specific  description  of  the  types  of 
experiments  which  need  to  be  done,  how  they  will  be  done,  and  whether  they've  been 
shown  to  be  possible,  is  necessary. 

Dr.  Epstein  questioned  whether  it  is  necessary  to  do  this  experiment.  He  stated  that  one 
can  find  polymorphic  markers  which  are  detectable  by  PCR  between  any  two  individuals 
that  one  might  select  from  the  population.  For  PCR  the  introduction  of  another  marker 
might  be  convenient,  but  not  absolutely  necessary.  For  in  situ  hybridization,  one  would 
need  to  have  this  kind  of  a marker  available.  This  is  the  first  protocol  using 
heterologous  transfer,  and  it  allows  another  set  of  potentially  available  markers.  The 
real  issue  is  why  marking  with  neo  is  preferable,  and  whether  the  neo  marking  will  be 
used  for  something  beyond  PCR.  He  added  that  this  committee  and  ultimately  the  RAC 
has  to  come  to  grips  with  some  generic  questions.  Should  the  use  of  recombinant  DNA 
markers  be  considered  acceptable  as  long  as  it  is  believed  that  the  procedure  is  safe? 
Should  the  validity  and  scientific  merits  of  the  marker  experiment  be  unequivocally 
demonstrated  prior  to  its  approval? 

Dr.  Mclvor  stated  that  the  ultimate  aim  of  the  overall  protocol  is  one  that  is  extremely 
important  for  improved  therapy  of  liver  diseases,  given  the  lack  of  availability  of  donor 
organs  and  the  ultimate  aim  of  improving  therapy  through  genetic  engineering.  The 
safety  of  LNL6  has  not  necessarily  been  established,  but  is  in  the  process  of  being 
evaluated  in  terms  of  a number  of  different  protocols.  Since  this  protocol  uses  a 
different  population  of  target  cells  that  may  differ  in  their  response  to  insertion  of  a 
defective  retrovirus,  he  requested  a calculation  of  the  rate  of  insertional  mutagenesis. 

Dr.  Mclvor  expressed  his  concern  that  the  infusion  of  these  donor  hepatocytes  into  a 
recipient  may  yield  a maximum  of  1 in  1,000  donor  cells  in  the  liver.  If  the  transduction 
frequency  of  the  cells  that  are  infused  falls  to  1%,  that's  1 in  100.  Thus,  the  entire 
frequency  of  the  cells  that  are  actually  transduced  in  the  liver  is  1 in  10^,  and  this  is  the 
limit  of  detection  by  PCR.  He  requested  an  indication  that  the  frequency  of  donor  liver 
cells  might  be  more  than  1 in  10^,  or  that  the  transduction  frequency  would  be  more  than 
1 in  10^.  He  asked  how  the  engraftment  would  be  evaluated.  If  only  a portion  of  the 
cells  are  going  to  be  transduced,  then  there  needs  to  be  a way  of  looking  for  these 
allogeneic  cells,  whereby  all  of  the  donor  cells  would  bear  some  sort  of  a distinguishable 
marker.  He  suggested  immunohistology  on  these  sections,  using  antibody  staining  for  Y- 
specific  protein  or  for  different  HLA  polymorphisms,  or  any  of  a wide  variety  of 
monoclonal  antibodies  which  will  stain  surface  molecules  on  these  cells.  The  advantage 
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of  this  approach  is  that  all  of  the  donor  liver  cells  would  be  marked,  and  this  could  be 
used  to  evaluate  engraftment. 

Dr.  Childress  praised  the  clarity  and  comprehensiveness  of  the  proposal  in  terms  of  the 
issues  he  was  competent  to  address.  He  raised  the  question  of  the  relationship  between 
the  hepatocellular  transplantation  and  the  use  of  the  gene  marker,  and  how  to  relate  the 
two  investigational  procedures.  It  is  impossible  to  separate  them  fully  and  the  committee 
should  think  about  the  genetic  markers  in  relation  to  the  other  experimental  procedure. 
He  questioned  the  distinction  between  primary  and  secondary  benefits.  He  understood 
the  protocol  to  be  directed  primarily  at  determining  the  efficacy  of  hepatocellular 
transplantation,  with  a secondary  benefit  being  the  identification  of  some  possible 
contribution  to  the  care  of  the  particular  patient.  Another  possible  secondary  benefit 
involves  developing  the  methods  of  gene  transfer.  However,  the  presentation  of  these 
benefits  to  the  subjects  in  the  consent  form  is  problematic.  The  sub-theme  of  the 
consent  form-  "This  may  not  be  effective  or  beneficial  in  the  case  of  your  child"  should 
be  shifted  to  reflect  the  projected  benefits. 

Dr.  Childress  expressed  concern  with  the  voluntariness  of  consent,  but  not  with  the 
information  component.  The  protocol  seems  to  suggest  that  this  treatment  would  be 
directed  at  patients  who  did  not  qualify  on  medical  grounds  for  liver  transplantation,  or 
did  not  qualify  on  financial  grounds,  or  for  whom  a liver  could  not  be  found.  He  asked 
whether  offering  this  procedure  to  those  who  could  not  qualify  on  financial  grounds  for 
liver  transplantation,  a very  expensive  procedure,  would  in  effect  constitute  a form  of 
undue  pressure,  incentive,  or  perhaps  an  exploitation.  He  felt  comfortable  that  the 
investigators  have  procedures  in  place  to  continue  to  refine  this  problem  and  develop  the 
delicate  balance  between  taking  advantage  of  the  patient's  situation  on  the  one  hand, 
and,  on  the  other  hand,  not  excluding  patients  from  the  therapy. 

Ms.  Meyers  said  that  the  informed  consent  needed  to  be  brought  down  more  towards  the 
eighth-grade  level.  Also,  the  language  in  the  reimbursement  area  should  explain  that  the 
insurance  company  is  not  going  to  know  which  part  of  the  liver  transplantation 
procedures  is  experimental;  there  needs  to  be  a statement  that  the  institution  will 
reimburse  for  this. 

Dr.  Parkman  asked  about  the  investigator's  transduction  rate  in  primary  human 
hepatocyte  cultures  and  why  they  chose  to  look  for  a marker  gene  that  is  in  only  a 
percentage  of  the  cells  as  opposed  to  a marker  gene  that  is  in  100%  of  the  cells. 

Dr.  Ledley  emphasized  that  the  protocol  is  part  of  what  they  perceive  to  be  a much 
larger  clinical  and  basic  research  effort,  directed  ultimately  at  gene  therapy.  There  are  a 
variety  of  other  pediatric  problems  which  can  be  addressed  along  the  way.  The  research 
is  directed  at  hepatocellular  transplantation  for  liver  disease,  as  well  as  hepatic  gene 
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therapy.  There  are  four  basic  science  components.  The  first  takes  place  in  Dr.  Woo's 
laboratory,  which  studies  animal  models  for  hepatic  gene  therapy.  TTie  second  is  in  Dr. 
Darlington's  lab,  which  involves  hepatocellular  cultivation.  The  third  takes  place  in  Dr. 
Mary  Brandt's  laboratory,  which  addresses  the  surgical  aspects  of  hepatocellular 
transplantation.  The  last,  which  is  beginning  to  take  place  in  Dr.  Ledley's  lab,  is  the 
application  of  this  technology  to  human  cells.  In  development  of  this  project  there  are 
many  clinical  problems  to  address.  The  first  is  whether  one  can  perform  hepatocyte 
transplantation.  The  second  is  to  determine  whether  the  patients  could  benefit.  The 
third  is  to  evaluate  safety  as  well  as  the  psychosocial  implications. 

Dr.  Ledley  said  that  the  basic  scheme  for  targeting  gene  therapy  to  the  liver  is  to  treat  a 
patient  who  has  a genetic  defect  in  his  or  her  liver  by  doing  a partial  hepatectomy, 
separating  out  the  liver  cells  from  that  surgical  specimen,  growing  them  in  culture, 
introducing  a recombinant  gene  by  gene  transduction,  perhaps  selecting  those  cells,  and 
then  transplanting  those  cells  back  into  the  patient  as  an  autologous  transplant.  The 
problem  with  these  experiments,  and  one  of  the  reasons  this  technology  has  never  been 
applied  to  humans,  is  that  once  the  liver  cell  is  returned  to  the  liver,  it  looks  like  every 
other  cell.  Previous  investigators  have  never  been  able  to  prove  that  the  transplant 
worked.  Genetic  markers  have  not  been  available  for  use  in  animal  experiments  in  the 
past.  When  this  project  was  developed.  Dr.  Woo's  laboratory  had  made  two  transgenic 
mice.  One  was  a transgenic  mouse  which  expressed  the  human  alpha- 1 -antitrypsin  gene, 
and  did  so  in  a tissue-specific  manner,  meaning  that  this  gene  is  only  expressed  in  the 
liver  cells  of  this  mouse.  The  second  mouse  had  the  E.  coli  beta-galactosidase  gene 
under  control  of  a liver-specific  promoter,  so  that  this  gene  was  only  expressed  in  the 
liver  cells  of  this  mouse.  When  these  two  mice  were  bred  together,  the  hybrid  mouse 
had  a liver  which  produced  both  human  alpha- 1 -anti tripysin  which  was  secreted  into  the 
blood,  and  could  be  quantitated  by  drawing  blood,  and  beta-galactosidase  which  can  be 
stained  by  histochemical  methods.  Using  this  mouse,  it  was  possible  to  do  the  same 
transplant  experiments  that  others  had  done,  and  now  actually  see  whether  the 
experiment  worked.  When  transplants  were  performed  into  a splenic  site,  the  human 
protein  was  present,  showing  that  the  cells  with  the  genetic  marker  had  been 
transplanted  successfully,  had  engrafted,  and  were  stable.  With  histochemical  staining,  it 
was  determined  that  when  the  cells  were  injected  into  the  spleen,  they  migrated  to  the 
liver,  and  none  remained  in  the  spleen. 

Dr.  Ledley  presented  data  on  patient  referrals,  and  said  many  of  these  children  die.  He 
described  a psychosocial  study  that  assesses  whether  patients  really  know  enough  to  give 
informed  consent  and  also  to  provide  long-term  follow-up  to  make  sure  that  there  are  no 
ill  effects  to  the  patient  or  the  community. 

Dr.  Ledley  indicated  that  the  protocol  proposes  to  take  patients  with  fulminant  hepatitis 
for  whom  liver  transplantation  is  not  available  and  to  try  hepatocellular  transplant  to 
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either  palliate  their  liver  failure,  or  possibly,  reconstitute  the  liver.  He  noted  that  in 
looking  at  numerous  tandem  repeats,  which  represent  the  polymorphisms  that  Dr. 

Epstein  referred  to,  he  has  been  unable  to  find  evidence  that  one  can  detect  these 
against  a very  high  background  of  other  positive  signals.  It  is  desirable  to  detect 
polymorphisms  at  5 or  10  percent  frequency,  which  is  done  in  the  bone  marrow  field  all 
the  time.  Finding  a polymorphism  which  occurs  in  less  than  1 percent  of  the  background 
signals  from  PCR  is  not  possible.  However,  the  technology  is  very  attractive. 

Dr.  Ledley  presented  data  showing  his  group's  ability  to  transduce  the  hepatocytes  with 
the  vector,  LNL6.  It  is  estimated  that  the  investigators  will  transplant  5%  of  the 
hepatocytes  of  the  donor  liver;  they  expect  that  2-3%  of  the  liver  cells  in  the  recipient 
will  be  derived  from  the  transplanted  cells.  With  the  lowest  estimate  for  the  number  of 
cells  transplanted,  which  is  the  less  than  1%,  it  will  still  be  possible  to  detect  the  neo 
gene  by  PCR.  With  50%  survival,  between  5 in  10,000  and  1 in  1,000  cells  should  have 
the  neo  gene  and  should  be  easily  detected  by  PCR. 

Dr.  Ledley  emphasized  the  therapeutic  intent  of  this  protocol.  The  use  of  marker  genes 
is  believed  to  be  the  best  available  technology.  The  risk-benefit  ratio  is  tremendously 
enhanced  by  the  effort  taken  to  enroll  patients  early,  to  select  patients,  to  think  about 
the  informed  consent  and  to  work  on  follow-up.  He  commented  on  the  use  of  PCR 
versus  in  situ  hybridization.  In  situ  hybridization  is  sufficient  to  know  whether  the 
treatment  is  successful.  He  believes  that  it  is  within  the  realm  of  sensitivity  of  PCR  to 
get  the  needed  information. 

Dr.  Parkman  asked  for  a quantitative  estimate  of  the  transduction  efficiency  in  the 
hepatocytes.  Dr.  Ledley  replied  that  he  did  not  have  quantitative  data,  but  would  supply 
it  at  a later  date. 

Dr.  Woo  said  that  his  group  has  done  10  experiments  using  dogs  in  which  they  transfused 
1 billion  hepatocytes  into  each  one  of  the  animals,  either  into  the  spleen,  the  splenic 
vein,  or  the  splenic  artery.  The  animals  survived  without  any  adverse  effects. 

Dr.  Mclvor  asked  for  an  estimate  of  the  transduction  frequency.  Dr.  Woo  replied  that 
using  the  dog  hepatocytes  and  the  beta-gal  gene  as  with  the  amphotropic  packaging  cell 
as  a control,  20%  of  the  cells  were  transduced.  Dr.  Mclvor  asked  how  many  cells  were 
actually  engrafted  into  these  animals.  Dr.  Woo  said  it  was  very  difficult  to  calculate  with 
only  4 observation  days  and  no  steady  level.  However,  in  the  mouse  experiment,  50%  of 
the  cells  that  were  transplanted  were  in  the  liver. 

Dr.  Epstein  again  raised  the  issue  of  using  endogenous  markers  that  are  present  in  all 
cells.  Dr.  Ledley  replied  that  there  would  be  tremendous  difficulty  using  these  types  of 
markers  because  of  the  low  efficiency  of  doing  restriction  enzyme  digest. 
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Dr.  R.  Murray  moved  that  the  protocol  be  approved.  Ms.  Meyers  seconded  the  motion. 
She  added  that  the  children  who  can't  get  a liver  transplant  have  absolutely  no  chance. 
There  is  nothing  else  that  can  be  done  for  them. 

Dr.  Mclvor  said  that  if  the  combination  of  the  frequency  of  donor  cells  in  the  liver  and 
the  transduction  frequency  amounted  to  greater  than  1 in  10^,  that  would  probably  be 
indicative  of  a positive  outcome.  He  said  that  transduction  frequencies  and  the 
differences  in  the  sizes  of  the  liver  are  issues  requiring  further  discussion. 

Dr.  Epstein  said  he  would  be  willing  to  approve  the  protocol  with  the  caveat  that  the 
investigators  supply  the  RAC  with  more  in  vitro  data.  They  need  to  determine  the 
efficiency  of  transduction  in  primary  human  hepatocytes  with  this  vector  and  demonstrate 
their  ability  to  detect  it. 

Dr.  Ledley  said  he  would  provide  more  human  data.  He  stressed  that  the  protocol 
proposes  only  the  addition  of  the  neo  gene.  The  dangerous  part  is  the  hepatocyte 
transplant  itself. 

Dr.  Parkman  said  it  was  inappropriate  for  the  investigators  to  appear  without  having 
adequate  data  on  the  transfection  efficiency  of  human  hepatocytes.  Dr.  Ledley 
responded  that  they  have  shown  data  using  four  vector  systems  in  human  cells.  While 
this  is  not  quantitative  data,  there  has  been  no  difficulty  in  infecting  these  cells. 

Dr.  Epstein  said  that  due  to  the  state-of-the-art  nature  of  these  experiments,  the 
committee  needs  to  see  that  the  experiment  really  can  be  performed.  The  burden  is  on 
the  investigators,  not  the  committee,  to  show  that  they  can  transduce  the  cells  with  a 
sufficient  titer,  that  they  can  use  a detection  system  to  allow  sufficient  quantitation  for 
the  generic  marking  experiments.  He  amended  the  motion  to  be  provisional  approval 
with  the  stipulation  that  the  investigators  supply  additional  data  to  the  RAC. 

Specifically,  data  need  to  be  supplied  on  the  transduction  of  human  hepatocytes  with  the 
proposed  vector,  evidence  of  the  ability  to  quantitatively  detect  the  number  of  transduced 
cells  in  those  samples,  and,  by  inference,  in  the  transplanted  liver.  Also,  the  informed 
consent  issues  mentioned  should  be  resolved. 

Dr.  Walters  noted  that  there  was  a motion  on  the  floor  to  approve  the  protocol 
provisionally  with  stipulations  regarding  additional  data  to  be  provided  in  advance  of  the 
RAC  meeting,  and  revisions  in  the  consent  form. 

Dr.  R.  Murray  added  that,  as  a procedural  matter,  members  of  the  subcommittee  ought 
to  be  supplied  with  the  additional  data. 

Dr.  Walters  called  for  a vote  on  the  motion  for  provisional  approval  with  the  stipulation 
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that  more  data  be  provided  about  the  transduction  efficiency  of  the  neomycin  resistance 
gene  in  human  hepatocytes.  Additional  changes  will  be  made  in  the  consent  form  that 
will  clarify  the  differences  between  the  hepatocellular  transplantation  procedures  and  the 
use  of  the  neomycin  resistance  gene  as  a marker. 

The  motion  passed  by  a vote  of  seven  in  favor,  two  opposed,  and  no  abstentions. 

X.  FUTURE  MEETING  DATES: 

Dr.  Walters  reminded  the  subcommittee  that  the  next  meeting  would  be  on  July  29,  1991 
and  that  the  RAC  meets  next  on  May  31,  1991. 

XL  ADJOURNMENT 

There  being  no  further  business.  Dr.  Walters  then  adjourned  the  meeting  of  the 
subcommittee  at  4:55  p.m.,  on  April  5,  1991. 


Nblson  A.  Wivel,  M.D. 

Executive  Secretary 

I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  complete. 


Date: 

LeRoy  B.  Walters,  Ph.D. 
Chair,  Human  Gene  Therapy 
Subcommittee 

National  Institutes  of  Health 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Committee 
on  May  30-31, 1991.  The  meeting  will  be 
held  at  the  Embassy  Suites  Hotel,  4300 
Military  Road,  NW.,  Washington,  DC 
20015,  in  the  Chevy  Chase  Rooms  1 and 
2,  starting  at  approximately  9 a.m.  on 
May  30  to  adjournment  at 
approximately  3 p.m.  on  May  31.  The 
meeting  will  be  open  to  the  public  to 
discuss  the  following  proposed  actions 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(51  FR 16958,  May  7, 1986): 

Proposed  Major  Actions  to  the  NIH 
Guidelines: 

Five  additions  to  appendix  D of  the 
NIH  Guidelines  Regarding  Human  Gene 
Transfer  Protocols; 

Amend  Section  I-C-2  and  delete 
Section  III-A-2  in  its  entirety  of  the  NIH 
Guidelines  regarding  deliberate  release 
into  the  environment  of  any  organism 
containing  recombinant  DNA,  except 
certain  plants  as  described  in  Appendix 
L. 

Amend  the  Points  to  Consider  in  the 
Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  into 
the  Genome  of  Human  Subjects:  (1)  To 
eliminate  the  review  responsibilities  of 
the  Humm  Gene  Therapy  Subcmnmittee 
from  the  approval  process  of  human 
gene  therapy  protocols  as  described  in 
the  Introduction,  Sections  4,  6,  7,  9, 10, 

12;  (2)  to  totally  transfer  the  review 
responsibilities  of  the  Human  Gene 
Therapy  Subcommittee  to  the  parent 
committee,  the  Recombinant  DNA 
Advisory  Committee,  as  described  in  the 
Introduction,  Section  1 and  4;  and  (3)  to 
have  more  explicit  directives  fOT  animal 
model  systems  and  cell  culture  studies 
in  Section  I-B-2. 

Amend  Appendices  B-l-B-1  and  B-I- 
B-2  of  the  NIH  Guidelines  to  include 
only  pathogenic  genera  and  species  of 
the  bacterial  order,  Actinomycetales,  in 
the  current  list  of  microorganisms. 

Review  the  proposal  for  a registry  of 
gene  transfer  patients  entitled:  "The 
Gene  Transfer  Patient  and  Provider 
Network  (GENTRANET)". 

Other  Matters  To  Be  Considered  by 
the  Committee. 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 


Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 

National  Institutes  of  Health,  Building 
31,  Room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax 
(301)  496-9839.  will  provide  materials  to 
be  discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  W'ill  be  available  at  a later  date. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements”  (45  FR  39592, 
June  11. 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Nonnally 
NIH  lists  in  its  aimouncements  die 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NM 
program  but  also  essentially  every 
Federal  research  program  in  which.  IB^A 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NTH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  ofFederal 
Domratic  Assistance  are  affected. 

Dated:  April  22, 1991. 

Betty  ).  Beveridge, 

Committee  Management  Officer,  NIH. 

(FR  Doc.  91-9999  Filed  4-26-91;  8:45  am] 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

Recombfinant  DNA  Research; 
Proposed  Actions  Under  the 
Guidelines 

agency:  National  Institutes  of  Health. 
PHS,  DHHS. 

action:  Notice  of  Proposed  Actions 
Under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(51  FR  16958,  May  7. 1986). 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
National  Institutes  of  Health  (NIH) 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 
Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 


These  proposals  will  be  considered  by 
the  Recombinant  DNA  Advisory 
Committee  (RAC)  at  its  meeting  on  May 
30-31, 1991.  After  consideration  of  these 
proposals  and  comments  by  the  RAC. 
the  Director  of  the  National  Institutes  of 
Health  will  issue  decisions  in 
accordance  w'ith  the  NIH  Guidelines. 
DATES:  Comments  received  by  May  20, 
1991,  will  be  reproduced  and  distributed 
to  the  RAC  for  consideration  at  its  May 
30-31, 1991,  meeting. 

ADDRESSES:  Written  comments  and 
recommendations  should  be  submitted 
to  Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 

Building  31,  room  4B11,  National 
Institutes  of  Health  Bethesda,  Maryland 
20892,  or  sent  by  fax  to  301-496-9839. 

All  comments  received  in  timely 
response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5 p.m. 

FOn  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
fitnn  the  Office  of  Recombinant  DNA 
Activities,  Building  31,  room  4B11, 
National  Institutes  of  Health,  Bethesda. 
Mmyland  20892,  (301)  496-9836 
SUPPLEMENTARY  INFORMATION:  The  NIH 
will  consider  the  following  actions 
under  the  NIH  Guidelines  for  Research 
Involvmg  Recombinant  DNA  Molecules: 

I.  Achfition  to  Appendix  D of  the  “NIH 
Guidelines”  Regarding  a Human  Gene 
Transfer  Protocol/Dr.-Lotze 

In  a letter  dated  September  13, 1990, 
Dr.  Michael  T.  Lotze  of  the  University  of 
Pittsburgh  School  of  Medicine  indicated 
his  intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

“The  Administration  of  Interleukin-2, 
Inte-leukin-4,  and  Tumor  Infiltrating 
Lymphocytes  to  Patients  with 
M^anoma." 

The  protocol  was  reviewed  during  the 
Human  Gene  Therapy  Subcommittee 
meeting  on  November  30, 1990,  and 
forwarded  to  the  Recombinant  DNA 
Advisory  Committee  on  February  4, 

1991.  for  their  approval.  The 
Recombinant  DNA  Advisory  Committee 
deferred  approval  and  sent  the  protocol 
back  to  the  Human  Gene  Therapy 
Subcommittee  for  further  deliberations 
on  April  5, 1991. 

On  April  5. 1991,  the  Human  Gene 
Therapy  Subcommittee  gave  provisional 
approval  with  the  stipulation  that  more 
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information  be  provided  about  the 
quantitative  assays  of  gene  mariced 
tumor  intiltrating  lymphocytes.  It  was 
suggested  that  the  consent  form 
concerning  the  gene  marking  be 
separated  form  the  consent  from 
regarding  interleukin-2  and  interleukin- 
4. 

The  Human  Gene  Therapy 
Subcommittee  forwarded  tiie  protocol  to 
the  Recombinant  DNA  Advisory 
Committee  for  consideration  during  the 
May  30-31, 1991,  meeting. 

n.  Addition  to  Appendix  D of  the  **NIH 
Guidelines'*  Regarding  a Human  Gene 
Transfer  Protocols/JOr.  Brenner 

In  a letter  dated  February  22, 1991.  Dr. 
Malcolm  K.  Brenner  of  St  Jude 
Children's  Research  Hospital  indicated 
his  intention  to  submit  two  human  gene 
transfer  protocols  to  tire  Human  Gene 
Tlierapy  Subcommittee  and  tire 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval 

The  first  protocol  is  entitled:  “A  Phase 
I/n  Trial  Ffigh-Dose  Caiboplatin  and 
Etoposide  with  Autologous  Marrow 
Support  for  Treatment  of  Stage  D 
Neuroblastoma  in  First  Kemissloxi:  Use 
of  Marker  Genes  to  Investigate  the 
Biology  of  Marrow  Aeconstitutkui  and 
the  Mechanism  of  Rdapse." 

The  second  protocol  is  entitled:  “A 
Phase  n Trial  of  Hlg^-Dose  Caiboplatin 
and  Etoposide  with  Anlologoas  Marrow 
Suppmt  for  Treatment  of  Rdapse/ 
Refractory  Neuroblastoma  WUhont 
Apparent  Bone  Marrow  Invcdveme&t: 
Use  of  Marker  Genes  to  Investigete  the 
Biology  of  Marrow  Reconstitution  and 
the  Mechanism  of  Relapse.”  Tins  seoond 
protocol  was  reviewed  during  die 
Human  Gene  Therapy  Subcommittee 
meeting  on  Nxnrember  SQ,  199a  The 
protocol  was  deferred  with  a request  for 
additional  data  and  further 
consideration  at  the  next  meetixig  on 
April  5, 1991. 

On  April  5, 1991,  the  Human  Gene 
Therapy  Subcommittee  gave  provisional 
approval  to  both  protoc^  with  the. 
stipulation  that  reviewers  frirther 
I evaluate  Dr.  Brenner's  prooeduies  for  in 
j;  vitro  bone  marrow  assays  to  detect 
!j  residual  tumor.  Second,  a provision  for 
jl  early  termination  of  tiie  protocol  needs 

I to  be  developed  if  the  relapse  rate  In  the 
||  patient  popi^tion  exceeds  the 

! statistical  predictions.. 

The  Homan  Gene  Iherapy 
Subcommittee  forwarded  these 
protocols  to  the  Recombinant  DNA 
Advisory  Committee  for  consideration 

I I during  the  May  30-31, 1991,  meeting. 


in.  Addition  to  Appendix  O of  the  “NIH 
Guidelines”  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Deisseroth 

In  a letter  dated  December  20, 199a 
Dr.  Albert  B.  Deisseroth  of  the 
Anderson  Cancer  Center  indicated  his 
intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

"Autologous  Transplantation  for 
Chronic  Myelogenons  Leukemia: 
Retroviral  Marking  to  Discriminate 
Between  Relapses  Arising  from  Residual 
Systemic  Disease  vs.  Residual 
Contamination  of  AutolQgou.c  Marrow." 

Ihe  protocol  was  considered  during 
the  April  5, 1991,  Human  Gene  Therapy 
SubcOTimittee  meeting.  The  Human 
Gene  Therapy  Subcommittee  gave 
provisional  approval  with  the 
stipulation  that  there  be  a major 
revision  of  the  consent  form  including 
text  for  difrerentiatiog  the  gene  transfer 
pari  of  the  research  from  the  other  part 
of  the  researdi.  Additional  data  ne^ 
to  be  provided  about  the  level  of 
neomycin  resistance  gene  e^qjression 
and  BCR-Abl  gene  e3q)re88ion  in 
colonies  of  cells  isolated  during  blast 
crisis. 

The  Homan  Gene  Tlierapy 
Subcommittee  forwarded  this  protocol 
to  die  Recombinant  DNA  Advisory 
Committee  lor  oemsideretion  dming  die 
May  30-31. 1991  meeting. 

IV.  Adifitkm  to  Appendix  D of  the  ”N1H 
Guidediies”  RegodUnga  Homan  Gene 
Transfer  Protocol /Dni,  Letfiey  and  Woo 

In  a letter  dated  December  19. 1990 
Drs.FiedD.  Ledley  ami  Savio  L.C  Woo 
of  the  Baykci'  Goli^  of  Medicme 
fridicated  their  intention  to  sohmit  a 
human  gene  transfer  protocol  to  die 
Human  Gene  Therapy  Sidicoimnittee 
end  the  Recombinant  DNA  Advisory 
Committee  for  formal  review  and 
approvaL  The  title  of  this  protocol  is: 

"Hepatocellular  Trimsplantation  in 
Acute  Hepatic  Failure  and  Targeting 
Genetic  Markers  to  Hepatic  G^.” 

This  protocol  was  considered  during 
the  Ap^  5, 1991.  Human  Gene  Therapy 
Subcommittee  meeting.  The  Human 
Gene  Therapy  Subcommittee  gave 
provisional  approval  with  the 
stipulation  that  more  data  be  provided 
ab^t  the  transduction  efiSdency  of  the 
neomycin  resistance  gene  in  human 
hepatocytes.  Additional  changes  need  to 
be  made  in  the  consent  form  which  will 
darify  the  differences  between  the 
hepatocellular  transplantation 
procedures  and  tiie  use  of  the  neomycin 
resistance  gene  as  a marker. 


The  Human  Gene  Therapy 
Subcommittee  forwarded  this  protocol 
to  the  Recombinant  DNA  Advisory 
Committee  for  consideration  during  the 
May  30-31, 1991,  meeting. 

V.  Amend  Section  I-C-2  and  Delete 
Section  ni-A-2  of  the  “NIH  Guidelines” 
regarding  Deliberate  Release 

On  December  6, 1990,  the  Planning 
Subcommittee  met  and  made  a series  of 
recommendations  for  the  Recombinant 
DNA  Advisory  Committee.  Among  these 
recommendations  was  the  proposal  to 
amend  the  NIH  Guidelines  to  eliminate 
the  Recombinant  ONA  Advisory 
Committee  review  of  experiments 
involving  deliberate  environmental 
release  of  any  organism  containing 
recombinant  DNA  except  certain  ^ants 
as  described  in  Appendbc  L.  This 
recommendation  refiects  the  fact  that 
the  Recombinant  DNA  Advisory 
Committee  has  not  reviewed  an 
experiment  of  tins  type  for  sevmal 
years.  Further,  the  U.S.  Department  of 
Agriculture  and  the  Environmental 
Protection  Agency  are  reviewing 
environmental  release  e^qieriments 
within  the  frromeworic  of  existing 
regulations. 

At  the  Recombinant  DNA  Advisoiy 
Committee  meeting  on  February  4, 1991, 
a motion  was  passed  to  publish  in  tiie 
Fedoal  Register  the  notice  that  the 
Recombinant  DNA  Adviaoiy  Committee 
is  considering  relinquishment  of  review 
of  expaiments  involving  planned 
environmental  rdease  of  oiganisms 
containing  recombinant  DNA. 

Pendiitg  receipt  of  public  oomments 
the  Recraobinant  DNA  Advisoiy 
Committee  will  oonsider  this  mattm* 
fiirtberat  hs  meeting  on  May  30^, 

1991. 

Category  of  Experiments:  Experiments 
that  require  RAC  review  and  NIH  and 
IBC  approval  before  initiation.  Section 
I-C-2  cunently  reads: 

I-C-2.  If  they  involve  deliberate  release 
into  the  environment  or  testing  In  humans  of 
materials  containing  recombin^t  DNA 
developed  tvith  NIH  funds,  and  if  the 
Institution  that  developed  tiiose  materials 
sponsors  or  participates  in  those  projects. 
Participation  indues  research  collaboration 
or  contractual  agreements,  but  not  mere 
provision  of  research  materials. 

Proposed  amendment  of  this  section 
reads: 

I-C-2.  If  they  involve  testing  in  humans  of 
materials  crxitaining  recombinant  DNA 
developed  with  NIH  funds,  and  if  the 
institution  that  developed  those  materials 
sponsors  or  partidpates  in  those  projects. 
Partidpation  indudes  research  ooUaboration 
or  oontractual  agreements,  but  not  mere 
provision  of  research  materials." 
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Category  of  Experiments:  Experiments 
that  require  RAC  review  and  NIH  and 
IBC  approval  before  Initiation.  Section 
III-A-2  curently  reads: 

Ill-A-2.  Deliberate  release  into  the 
envirotunent  of  any  organism  containing 
recombinant  DNA  except  those  listed  below. 
The  term  'deliberate  release'  is  defined  as  a 
planned  introduction  of  recombinant  DNA- 
containing  microorganisms,  plants,  or 
animals  into  the  environment 

ni-A-Z-a.  Introductions  conducted  under 
conditions  considered  to  be  accepted 
scientihc  practices  in  which  there  is  adequate 
evidence  of  biological  and/or  physical 
control  of  the  recombinant  DNA-containing  ’ 
organisms.  The  nature  of  such  evidence  is 
described  in  appendix  L 

m-A-Z-b.  Deletion  derivatives  and  single 
base  changes  not  otherwise  covered  by  the 
Guidelines. 

m-A^2-c.  For  extrachromosomal  elements 
and  microorganisms  (including  viruses), 
rearrangements  and  amplifications  within  a 
single  genome.  Rearrangements  involving  the 
introduction  of  DNA  from  different  strains  of 
the  same  species  would  not  be  covered  by 
this  exemption. 

It  is  proposed  to  delete  this  Section 
III-A-2  in  its  entirety. 

VL  Amend  the  “Points  to  Consider  in  the 
Design  and  Submbsion  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  into 
the  Genome  of  Human  Subjects” 

A.  Review  Process 

In  a memorandum  dated  April  6, 1991, 
from  Dr.  W.  French  Anderson  of  the 
National  Institutes  of  Health,  he 
proposes  that  the  Human  Gene  Therapy 
Subcommittee  be  eliminated  from  the 
review  process  involving  human  gene 
iherapy  protocols.  These  review 
responsibilities  would  be  totally 
transferred  to  the  parent  committee,  the 
Recombinant  DNA  Advisory  Committee. 

In  his  letter,  he  states: 

Over  the  past  year  the  RAC  has 
undertaken  a review  of  its  mission.  Many  of 
its  earlier  duties  are  no  longer  required,  but 
human  gene  therapy  remains  as  a major 
responsibility.  The  RAC  has  been  acquiring 
over  the  past  several  years  the  expertise  to 
review  chnical  protocols  and,  in  fact,  there  is 
now  almost  a duplication  of  review,  in  some 
cases  by  the  same  people  (there  are  seven 
individuals  who  sit  on  both  the  Subcommittee 
and  the  RAC).  I believe  that  the 
Subcommittee  has  now  fulfilled  its  role  and 
should  be  dissolved.  However,  the  expertise 
of  the  Subcommittee  members  should  not  be 
lost  Accordingly,  those  Subcommittee 
members  with  unexpired  terms  could  serve 
as  ad  hoc  consultants  to  the  RAC  until  their 
appointments  are  completed.  By  having  the 
national  review  limited  to  the  RAG  time 
would  be  saved  in  the  review  process  and 
duplication  would  be  avoided.  If  the  number 
of  RAC  meetings  were  increased  to  four  per 
year,  then  the  total  number  of  meetings 
would  be  reduced  from  six  to  four,  and  the 
length  of  the  review  process  would  be 


decreased.  Local  review,  RAC  national 
review,  and  FDA  ongoing  review  would 
appear  to  be  more  than  adequate  to  insure  a 
thorough  oversight  It  would  seem  to  be 
timely  for  the  RAC  to  consider  this 
possibility. 

The  proposed  amendment  to  the 
Introduction,  section  4,  6.  7, 9, 10, 12  of 
the  Points  to  Consider  deletes  all 
references  to  the  Subcommittee.  The 
text  reads  as  follows: 

(4)  A proposal  will  be  considered  by  the 
RAC  only  ^ter  the  protocol  has  been 
approved  by  the  lo<ial  Institutional  Biosafety 
Committee  (IBC)  and  by  the  local 
Institutional  Reriew  Board  (IRB)  in 
accordance  with  Department  of  Health  and 
Human  Services  (DHHS)  Regulations  for  the 
Protection  of  Human  Subjects  (45  Code  of 
Federal  Regulations,  Part  46).  (If  a proposal 
involves  children,  special  attention  should  be 
paid  to  subpart  D of  these  DHHS  regulations.) 
The  IRB  and  EBC  may,  at  their  discretion, 
condition  their  approval. on  further  specific 
deliberation  by  the  RAG  Consideration  of 
proposals  by  tiie  RAC  may  proceed 
simultaneously  with  review  by  any  other 
involved  federal  agencies  * provided  that  the 
RAC  is  notified  of  the  simultaneous  review. 
Meetings  of  the  Committee  will  be  open  to 
the  public  except  where  trade  secrets  or 
propriety  information  would  be  disclosed. 
The  committee  prefers  that  the  first  {M-oposals 
submitted  fc«RAC  review  cont^  no 
proprietary  information  or  trade  secrets, 
enabling  ^ aspects  of  the  review  to  be  open 
to  the  public,  ^e  public  review  of  these 
protocols  will  serve  to  inform  the  public  not 
only  on  the  technical  aspects  of  the  proposals 
but  also  on  the  meaning  and  significance  of 
the  research. 

(6)  Following  the  Introduction,  this 
document  is  divided  into  four  parts.  Part  I 
requests  a description  of  the  protocol  with 
special  attention  to  the  short-term  risks  and 
benefits  of  the  pressed  research  to  the 
patient  4 and  to  other  people,  the  selection  of 
patients,  informed  consent,  and  privacy  and 
confidentiality.  In  part  n.  investigators  are 
requested  to  address  special  issues  pertaining 
to  the  free  flow  of  information  about  the 
clinical  trials.  Hiese  issues  lie  outside  the 
usual  purview  of  IRBs  and  reflect  general 
public  concenu  about  biomedical  research. 
Part  m sununarizes  other  requested 
documentation  that  will  assist  the  RAC  in  its 
review  of  tiie  proposals.  Part  IV  specifies 
reporting  requirements. 

(7)  The  RAC  will  not  at  present  entertain 
proposals  for  gerin  line  alterations  but  will 
consider  for  approval  protocols  involving 
somatic  cell  gene  therapy.  The  purpose  of 
somatic  cell  gene  therapy  is  to  treat  an 
individual  patient,  e.g„  by  inserting  a 
properiy  functioning  gene  into  a patient's 
somatic  cells.  In  germ  line  alterations,  a 
sp>ecific  attempt  is  made  to  introduce  genetic 
changes  into  the  germ  (reproductive)  cells  of 
an  individual,  with  the  aim  of  changing  the 
set  of  genes  passed  on  to  the  individual's 
offspring.' 

(9)  In  their  evaluation  of  proposals 
involving  the  transfer  of  recombinant  DNA 
into  human  subjects,  the  RAC  will  consider 
w'hether  the  design  of  such  experiments 


offers  adequate  assurance  that  their 
consequences  will  not  go  beyond  their 
purpose,  which  is  the  same  as  the  traditional 
purpose  of  all  clinical  investigations,  namely, 
to  protect  the  health  and  well-being  of  the 
individual  subjects  being  treated  while  at  the 
same  time  gathering  generalizable 
knowledge. 

Two  possible  imdesirable  consequences  of 
the  transfer  of  recombinant  DNA  would  be 
unintentional:  (1)  vertical  traiumisslon  of 
genetic  changes  from  an  individual  to  his  or 
her  offspring  or  (2)  horizontal  transmission  of 
viral  Infection  to  other  persons  with  whom 
the  indiridual  comes  in  contact  Accordingly, 
this  dociunent  requests  Information  that 
enable  the  RAC  to  assess  the  possibility  that 
the  proposed  experiments  will  inadvertently 
affect  reproductive  cells  or  lead  to  infection 
of  other  people  (e.g.,  treatment  personnel  or 
relatives). 

(10)  In  recognition  of  the  social  concern 
that  surrounds  the  subject  of  gene  transfer, 
the  RAC  will  cooperate  with  other  groups  in 
assessing  the  possible  long-term 
consequences  of  the  transfer  of  recombinant 
DNA  into  human  subjects  and  related 
laboratory  and  animal  experiments  in  order 
to  define  appropriate  human  applications  of 
this  emerging  technology. 

(12)  Inves^atofs  should  indicate  points 
which  are  not  applicable  with  a brief 
explanatloiL  Investigators  submitting 
proposals  that  employ  essentially  the  same 
vector  systems  (or  with  minor  variatioiu), 
and/or  tiiat  are  based  on  the  same  preclinlcal 
testing  as  proposals  previously  reviewed  by 
the  Recombiiumt  DNA  Advisory  Committee 
(RAC),  may  refer  to  preceding  documents 
without  having  to  rewrite  suc^  niateriaL'' 

This  proposed  amendment  will  be 
considered  during  the  Recombinant 
DNA  Advisory  Committee  May  30-31, 
1991,  meeting. 

B.  PrecUnical  Studies 

In  a letter  dated  March  4, 1991,  Dr.  R. 
Scott  Mclvor  of  the  University  of 
Minnesota  proposed  having  more 
explicit  directives  for  animal  model 
systems  and  ceH  culture  studies  in 
Section  1-6-2  of  the  Points  to  Consider. 

Section  I-B-2  in  the  Points  to 
Consider  currently  reads: 

2.  Preclinlcal  studies,  including  risk- 
assessment  studies. 

Describe  the  experimental  basis  (derived 
fit>m  tests  in  culhued  cells  and  animals)  for 
claims  about  the  efScacy  and  safety  of  the 
proposed  system  for  gene  delivery  and 
explain  why  the  model(s)  chosen  is  (are)  the 
most  appropriate. 

During  the  Human  Gene  Therapy 
Subcommittee  meeting  of  April  5, 1991,  the 
subcommittee  recommended  the  following 
text  change  in  the  Points  to  Consider 

1-^2.  Preclinical  studies,  including  risk 
assessment  studies.  Provide  results  that 
demonstrate  the  safety,  efficacy,  and 
feasibility  of  the  proposed  procedures  using 
animal  and/or  cell  culture  model  systems, 
and  explain  why  the  models  chosen  are  the 
most  appropriate. 
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Vn.  Amend  Appendices  and  B- 

I-B-2  of  the  “NIH  Guidelines”  regarding 
the  BacteiialOrder,  Actinomycetales, 

In  a written  request  dated  April  15, 
1991,  Dr.  Diane  O.  Fleming  of  Merck  & 
Co.,  Inc.,  requested  that  only  pathogenic 
genera  and  species  of  the  bacterial 
order,  Actinomycetales,  be  included  in 
Appendix  B-I-B-1  of  the  NIH 
Guidelines. 

It  is  proposed  that  the  following 
pathogens  be  included  under  Bacterial 
Agents  in  Appendix  B-I-B-1  of  the  NIH 
Guidelines  as  fqllows: 

Actinomadura  madurae 
Actinomadura  pelletieri 
Actinomyces  bovis 
Actinomyces  israelii 
Nocardia  asteroides 
Nocardia  brasiliensis 

In  Appendix  B-I-B-2,  the  «ntry  under 
Actinomycetes  will  be  deleted. 

This  proposed  amendment  will  be 
considered  during  the  Recombinant 
DNA  Advisory  Committee  on  May  SC- 
SI, 1991,  meeting. 


VnL  Regist^  of  Gene  Transfer  Patients 

In  a memorandum  dated  March  27, 
1991,  Dr.  Fred  Ledley  requested  the 
Recombinant  DNA  Advisoiy  Committee 
to  review  a proposed  registry  of  gene 
transfer  patients  entitled:  The  Gene 
Transfer  Patient  and  Provider  Network 
(GENTRANET).  Funding  for  this  registry 
will  be  requested  separately  throu^  an 
application  to  the  Division  of  Research 
Grants,  NIH. 

This  document  vdll  be  considered 
during  the  Recombinant  DNA  Advisory 
Committee  May  SO-31, 1991,  meeting. 

OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements”  (45  FR  S9592, 
June  11. 1980]  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 


program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Dated:  April  19, 1991. 

Jay  Moskowitz, 

Associate  Director  for  Science  Policy  and 
Legislation. 

[FR  Doc.  91-9998  Filed  4-26-91;  8:45  am] 
BILUNQ  cooe  4140-01-H 
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RECOMBINANT  DNA  ADVISORY  COMMITTEE 

MINUTES  OF  MEETING' 

May  30-31,  1991 
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''The  RAC  is  advisory  to  the  National  Institutes  of  Health  (NIH),  and  its 
recommendations  should  not  be  considered  as  final  or  accepted.  The  Office  of 
Recombinant  DNA  Activities  should  be  consulted  for  NIH  policy  on  specific 
issues. 
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I.  CALL  TO  ORDER  AND  INTRODUCTORY  REMARKS: 

Dr.  McGarrity,  Chair,  called  the  meeting  of  the  Recombinant  DNA  Advisory  Committee 
(RAC)  of  the  National  Institutes  of  Health  (NIH)  to  order  at  9:00  a.m.,  May  30,  1991.  He 
said  the  meeting  was  called  pursuant  to  a Federal  Register  notice  which,  being  30  or  more  days 
prior  to  today's  date,  met  requirements  of  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  He  stated  that  the  meeting  would  remain  open  to  the  public 
for  its  entirety,  and  that  he  expected  the  meeting  to  be  of  two  days  duration. 

Dr.  McGarrity  noted  a quorum  was  present  and  said  every  attempt  would  be  made  not  to 
limit  debate,  but  to  keep  the  agenda  moving,  in  hopes  that  all  agenda  items  could  be  heard 
and  discussed  before  members  had  to  leave  for  travel  purposes. 

Dr.  McGarrity  stated  that  the  RAC  was  advisory  to  the  Director  of  NIH  and  that  any  action 
taken  by  the  committee  was  not  binding  on  the  NIH,  but  that  Director  may  choose  to  accept, 
reject,  modify  or  defer  any  recommendations  or  advice  provided  by  the  RAC. 

Dr.  McGarrity  noted  that  he  intended  to  make  every  effort  to  abide  by  the  distributed  agenda 
with  respect  to  time  estimates  for  each  item  of  business.  He  reminded  the  committee  that  in 
recognizing  persons  for  comments  he  would  use  the  following  order:  primary  and  secondary 
reviewers  on  each  item  as  set  forth  in  the  agenda;  other  members  of  RAC;  ad  hoc  consultants 
to  the  RAC;  NIH  staff  members;  members  of  the  public  who  had  submitted  written 
comments;  and  finally,  other  members  of  the  public. 

Dr.  McGarrity  welcomed  the  following  new  members  who  were  attending  their  first  RAC 
meeting:  Professor  John  Barton,  Stanford  University;  Dr.  Constance  Brinckerhoff,  Dartmouth 
Medical  School;  Professor  Alexander  Capron,  University  of  Southern  California;  Professor 
Roy  Doi,  University  of  California  at  Davis;  Dr.  Robert  Haselkom,  University  of  Chicago;  and 
Dr.  Brigid  Leventhal,  Johns  Hopkins  University.  He  noted  that  Dr.  LeRoy  Walters,  Chairman 
of  the  Human  Gene  Therapy  Subcommittee  (HGTS)  was  also  in  attendance  serving  as  an 
hoc  member  for  this  meeting  of  the  RAC. 

Dr.  McGarrity  then  called  on  Dr.  Post  to  introduce  the  next  agenda  item. 

II.  REVIEW  OF  THE  MINUTES  OF  THE  FEBRUARY  4,  1991  MEETING  OF  THE  RAC: 

Dr.  Post  said  he  had  reviewed  the  minutes  and  found  them  to  be  consistent  with  his  memory 
of  what  had  transpired  at  the  meeting.  He  suggested  that  Drs.  Rosenberg  and  Blaese  be  given 
a chance  to  comment  on  sections  which  dealt  with  their  presentations  to  ensure  that  the 
description  of  the  technical  portions  of  their  comments  were  correctly  reported  in  the  minutes. 

Mr.  Mannix  suggested  several  corrections  of  typographical  errors  and  suggested  that  the  Office 
of  Recombinant  DNA  Activities  (ORDA)  staff  could  make  these  corrections  in  the  final 
version  of  the  minutes. 
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Mr.  Mannix  moved  that  the  minutes  be  approved  as  amended  by  his  comments.  Dr.  Gellert 
seconded  the  motion.  There  being  no  further  discussion,  the  Chair  put  the  motion  to  a vote. 
The  motion  passed  unanimously  with  no  abstentions. 

Dr.  McGarrity  then  called  on  Dr.  Fleming  to  present  the  next  agenda  item. 

PROPOSED  AMENDMENT  TO  APPENDICES  AND  B-I-B-2  OF  THE  NIH 

GUIDELINES  REGARDING  THE  BACTERIAL  ACTINOMYCETALES: 

Dr.  Fleming  noted  that  this  proposed  amendment  was  submitted  in  the  name  of  the  Mid- 
Atlantic  Biological  Safety  Association  and  was  compiled  by  herself,  Dr.  Joseph  Van  Houten 
of  R.W.  Johnson  Pharmaceutical  Research  Institute  and  Linda  Gulow  of  Hofmann-LaRoche. 

Dr.  Fleming  said  the  proposal  was  to  remove  the  gram-positive  bacteria  group  Actinomycetes 
from  the  Group  II  fungi  in  Appendix  B-I-B-2,  and  to  include  pathogenic  bacteria  of  this  order 
in  Appendix  B-I-B-1  of  the  NIH  Guidelines. 

Dr.  Schaechter  thanked  Dr.  Fleming  for  pointing  out  this  taxonomic  error  in  the  NIH 
Guidelines  which  had  grouped  this  gram-positive  bacteria  with  fungi.  He  said  he  agreed  with 
the  concept  of  also  only  including  pathogenic  organisms  of  the  order  Actinomycetales  in 
Appendix  B-I-B-1.  However,  he  pointed  out  that  the  list  of  six  organisms  supplied  by  Dr. 
Fleming  seemed  to  be  incomplete  in  that  many  of  the  submissions  included  with  the  proposal 
listed  some  44  different  known  pathogens.  He  suggested  that  Dr.  Fleming  and  her  group 
review  this  listing  and  resubmit  it  for  RAC  consideration. 

Drs.  Krogstad  and  Brinckerhoff  agreed  with  Dr.  Schaechter's  comments  and  both  agreed  that 
careful  consideration  needed  to  be  given  to  which  organisms  were  to  be  included  in  Appendix 
B-I-B-1  so  as  to  avoid  any  further  problems  of  a taxonomic  nature  in  these  appendices. 

Dr.  Fleming  responded  that  she  wished  the  RAC  to  make  a formal  motion  on  the  removal 
of  Actinomycetes  from  Appendix  B-I-B-2,  and  that  she  would  be  willing  to  take  this  list  of 
proposed  pathogens  back  to  the  Centers  for  Disease  Control  (CDC)  and  ask  their  opinion  on 
a list  of  frank  pathogens  to  be  included  in  Appendix  B-I-B-1. 

Dr.  Krogstad  said  he  felt  there  was  no  way  to  make  a formal  motion  on  only  the  removal  of 
Actinomycetes  from  Appendix  B-I-B-2,  without  leaving  a void  in  the  NIH  Guidelines  by  not 
including  them  in  some  other  appendix.  He  noted  that  this  error  had  been  in  place  now  for 
20  years  and  suggested  that  waiting  another  six  months  would  not  pose  any  problem.  He 
asked  Dr.  Fleming  to  follow  through  with  the  CDC  and  return  to  the  next  meeting  of  the 
RAC. 

There  being  no  further  discussion.  Dr.  McGarrity  called  on  Dr.  Lotze  to  present  the  next 
agenda  item. 
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IV.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING  A 
HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  THE  ADMINISTRATION  OF 
INTERLEUKIN‘2,  INTERLEUKIN-4,  AND  TUMOR  INFILTRATING  LYMPHOCYTES  TO 
PATIENTS  WITH  MELANOMA: 

Dr.  Lotze  said  that  because  this  protocol  had  been  before  both  the  HGTS  and  the  RAC  on 
previous  occasions  he  would  only  discuss  issues  which  had  arisen  at  the  previous  RAC  meeting 
and  then  would  ask  the  primary  reviewers  to  comment  on  the  protocol. 

He  said  that  the  Anderson-Blaese-Rosenberg  protocol  had  shown  that  it  was  possible  to 
introduce  the  neomycin-resistance  gene  into  patients  via  the  tumor  infiltrating  lymphocyte 
(TIL)  and  that  both  transduced  and  non-transduced  cells  can  be  grown  which  appear  to  have 
the  desired  biologic  characteristic  of  G418  sensitivity.  Furthermore,  these  cells  can  be 
detected  in  peripheral  blood  out  to  at  least  2-3  weeks  and  in  the  tumor  out  as  far  as  a couple 
of  months. 

Dr.  Lotze  said  that  the  only  major  difference  between  the  Anderson-Blaese-Rosenberg 
protocol  and  the  one  he  was  proposing  was  the  incorporation  of  interleukin-4,  another  T cell 
growth  factor,  and  that  in  every  other  respect  this  protocol  is  identical  to  that  which  was 
approved  by  the  RAC  for  the  National  Cancer  Institute  (NCI). 

Dr.  Lotze  said  that  his  laboratory  had  demonstrated  their  ability  to  grow  cells  from  human 
tumors  in  combinations  of  IL-2  and  IL-4  and  that  cells  so  cultured  can  indeed  be  marked  with 
the  neo  gene  using  the  retroviral  vectors.  In  addition,  he  noted  that  additional  studies  had 
been  undertaken  to  expand  over  15  different  TIL  preparations  with  combinations  of  11^2  and 
IL-4  and  cells  had  been  transduced  and/or  selected.  In  all  cases  negative  controls  were  used 
to  look  for  neo  expression  and  no  such  expression  was  found,  however  in  situations  in  which 
the  cells  were  selected  for  neo  expression  and  grown  in  IL-2/IL-4  there  was  increased 
expression  of  neo. 

Dr.  Lotze  underlined  the  fact  that  the  company  which  will  perform  the  PCR  assays  for  them 
is  capable  of  detecting  down  to  1 in  10^  cells  and  that  the  plan  is  to  have  PCR  done  on 
clinical  specimens  by  that  company. 

Dr.  Lotze  noted  that  one  question  that  had  arisen  dealt  with  quantitation  of  lymphocytes  in 
individual  tissues.  He  said  that  after  consideration  of  many  techniques  for  accomplishing  this, 
it  was  felt  that  standard  immunohistochemistry  would  afford  the  most  straightforward  method 
of  assessing  this  parameter.  He  presented  a series  of  slides  showing  the  ability  of  standard 
immunohistochemistry  to  quantitate  lymphocytes  in  various  tissue  samples. 

In  conclusion.  Dr.  Lotze  reminded  the  committee  that  this  protocol  had  been  through 
extensive  review  and  modification  and  that  due  to  this  process  many  typographical  errors  had 
been  made  due  to  the  multitude  of  changes  that  have  been  requested  in  the  protocol.  He 
noted  that  the  investigators  were  anxious  to  begin  the  studies  and  hopeful  of  receiving  RAC 
approval  to  proceed.  He  underlined  that  official  approval  is  still  needed  from  the  Cancer 
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Therapy  Evaluation  Program  of  the  NCI  as  well  as  the  FDA  before  the  study  can  begin. 

Dr.  Gellert  noted  that  this  was  the  fourth  time  he  had  reviewed  this  protocol  (2  times  before 
the  HGTS  and  once  before  the  RAC)  and  that  the  protocol  had  changed  in  many  regards. 
He  noted  that  at  the  last  meeting  of  the  HGTS  the  major  concerns  were  with  how  the  gene- 
labeled  cells  could  be  quantitated  and  how  a denominator  for  that  measurement  could  be 
obtained  by  assaying  the  total  number  of  lymphocytes  in  tumor,  skin  and  muscle.  He  agreed 
that  the  standard  immunohistochemistry  method  could  be  used  to  at  least  "semi-quantitate" 
the  cells  to  derive  the  denominator.  However,  he  noted  that  PCR  measurements  of  the  gene- 
labeled  cells  at  the  claimed  sensitivity  of  1 in  10^  cells  had  still  not  been  provided.  He  said 
that  if  there  were  contamination  problems  in  the  laboratory  then  samples  sent  to  the  company 
for  analysis  would  not  be  usable  at  that  level  of  sensitivity  and  therefore  the  interface  between 
the  laboratory  and  the  company  performing  the  PCR  analysis  needed  to  be  proven.  He  noted 
that  this  could  be  accomplished  by  simply  taking  some  comparable  gene-marked  cells,  putting 
them  into  an  animal  system,  re-isolating  them  and  showing  that  the  PCR  assay  would  pick  up 
down  to  the  sensitivity  level  of  1 in  l(r  cells. 

Dr.  Gellert  said  that  in  light  of  this  lack  of  hard  evidence  he  still  had  doubts  about  approving 
this  protocol  to  move  forward. 

Dr.  Carmen  said  he  felt  the  protocol  now  merited  approval  and  that  the  informed  consent 
document  seemed  to  be  "serviceable."  He  noted  that  the  protocol  in  its  present  form  is  more 
readable  and  its  intentions  more  focused  than  in  previous  versions.  He  said  that  the 
references  that  had  been  contained  in  the  protocol  which  were  irrelevant  to  RAC  concerns 
had  been  removed  and  the  gene  transfer  aspects  of  the  study  were  enhanced.  He  added  that 
he  was  persuaded  that  the  risk  of  insertional  mutagenesis  did  not  warrant  further  scrutiny  and 
that  the  informed  consent  document  had  been  revised  to  address  all  of  his  previous  concerns 
and  that  it  was  now  much  superior  to  its  predecessor  and  more  than  sufficed  for  the  protocol. 

Dr.  Post  said  that  this  protocol  was  really  only  a small  step  beyond  what  had  already  been 
approved  in  previous  marked  TIL  experiments,  that  being  the  administration  of  IL-4.  He  said 
it  had  been  clarified  and  that  in  general  the  data  package  was  hard  to  follow  in  that  certain 
figures  and  tables  appeared  without  legends  and  explanations.  However,  he  felt  that  Dr. 
Lotze  had  addressed  this  in  his  presentation.  He  said  he  would  still  like  to  hear  more  details 
of  the  PCR  analysis  to  determine  whether  the  sensitivity  issue  was  resolved. 

Dr.  Post  said  one  question  involving  the  informed  consent  was  the  issue  of  skin  and  muscle 
biopsies.  He  said  it  was  unclear  as  to  what  procedure  would  be  used  for  obtaining  these 
biopsies. 

Dr.  McGarrity  called  on  Dr.  Lotze  to  respond  to  the  comments  of  the  primary  reviewers.  Dr. 
Lotze  said  that  as  far  as  the  description  of  the  skin  and  muscle  biopsies  in  the  informed 
consent,  that  at  his  institution  it  was  general  procedure  to  incorporate  into  a consent 
document  details  as  to  the  risks  associated  with  any  procedure  as  well  as  descriptive  terms  of 
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what  is  entailed  in  the  procedure.  He  said  he  would  be  happy  to  revise  the  informed  consent 
document  and  to  incorporate  additional  comments  so  that  the  patient  will  be  able  to 
understand  what  skin  and  muscle  biopsies  entail. 

Dr.  Lotze  then  turned  to  the  issue  of  the  PCR  assay  and  its  sensitivity.  He  presented  a data 
slide  showing  a PCR  analysis  and  noted  that  the  sensitivity  data  was  much  the  same  sort  of 
data  which  was  provided  in  the  previously  approved  TIL  protocol  over  a year  ago. 

Dr.  Gellert  said  there  was  no  question  that  laboratories  can  detect  1 cell  in  10^  by  PCR 
analysis,  however  the  question  still  remained  as  to  whether  it  could  be  done  in  Dr.  Lotze's 
laboratory.  Dr.  Anderson  responded  by  saying  that  the  same  company  which  is  currently 
providing  PCR  analysis  for  his  experiments  will  provide  the  same  service  for  Dr.  Lotze,  and 
that  as  long  as  the  biopsies  are  taken  properly,  utilizing  rubber  gloves  and  placed  in  new 
containers,  everything  else  would  be  automatically  taken  care  of. 

Dr.  Leventhal  said  that  if  this  was  such  a trivial  matter,  she  was  concerned  as  to  why  data  had 
not  been  presented  previously  to  the  subcommittee  and  the  RAC.  Dr.  Lotze  said  that  he 
thought  the  issue  of  sensitivity  had  been  resolved  previously.  However,  he  said  this  was  a 
simple  matter  and  that  it  could  be  done  quickly.  Dr.  Gellert  said  that  he  would  like  to  see 
such  data  and  that  he  felt  it  was  clear  from  the  discussion  at  the  HGTS  meeting  in  April  that 
such  information  was  to  be  provided  and  he  was  surprised  to  have  not  seen  it  in  the  new 
package. 

Dr.  Mclvor  said  one  of  the  major  concerns  in  the  review  of  the  protocol  over  the  last  few 
months  had  been  the  inclusion  of  control  tissues  to  verify  that  any  positive  signal  from  PCR 
in  a tumor  biopsy  sample  is  actually  due  to  homing  of  marked  TILs  to  the  tumor  and  not 
simply  blood  flow  through  the  tumor.  He  said  the  only  way  to  answer  this  question  is  to  take 
muscle  and  skin  biopsies.  He  said  he  felt  the  current  informed  consent  document  notifies  the 
patient  that  such  biopsies  would  be  taken,  but  he  was  not  sure  it  was  made  clear  to  the  patient 
that  this  was  not  associated  with  an  assessment  of  the  antitumor  efficacy  of  the  treatment  but 
rather  the  biological  characteristics  of  response  from  the  therapy. 

Dr.  Walters  noted  that  in  the  subcommittee  meeting  there  was  discussion  as  to  whether  there 
would  be  a separate  consent  form  for  the  gene  marking  portion  of  the  study.  He  said  that  in 
fact  the  motion  that  was  passed  asked  the  investigators  to  consider  devising  a separate  consent 
form  so  that  it  was  clear  that  the  TIL  cell  therapy  was  one  therapeutic  protocol  and  the  gene 
marking  protocol  was  something  distinct  from  that. 

Dr.  Lotze  noted  that  a revised  consent  form  had  been  forwarded  to  ORDA  which  had 
evidently  not  gotten  into  the  review  materials  for  today's  meeting.  However,  he  produced  a 
copy  of  it  and  asked  that  ORDA  distribute  them  to  the  committee  members. 

Mr.  Mannix  asked  if  it  were  possible  to  approve  the  protocol  subject  to  the  condition  that 
PCR  sensitivity  on  the  order  of  1 in  10^  be  demonstrated  before  beginning  to  treat  patients. 
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Dr  Wivel  said  that  he  felt  this  would  be  one  issue  which  would  have  to  be  resolved  before  the 
protocol  were  forwarded  to  Dr.  Healy  for  her  signature. 

Dr.  Leventhal  questioned  Dr.  Lotze  as  to  his  techniques  for  obtaining  skin  and  muscle 
biopsies.  Dr.  Lotze  said  that  he  intended  to  do  a punch  biopsy  for  skin  and  that  he  planned 
to  do  a needle  biopsy  for  muscle  since  it  is  less  invasive.  However,  he  agreed  that  details 
regarding  risk  and  a description  of  the  procedures  should  be  included  in  the  document.  Dr. 
Leventhal  underlined  the  necessity  for  rewriting  this  portion  of  the  informed  consent 
document  so  that  the  patient  was  aware  that  by  agreeing  to  take  part  in  the  study  that  they 
will  have  needles  stuck  in  them  that  would  not  otherwise  be  stuck  in  them.  Dr.  Lotze  agreed 
to  rewrite  this  paragraph  of  the  informed  consent  document  and  circulate  it  within  the  next 
hour  if  necessary.  Dr.  Leventhal  said  this  would  be  fine. 

Dr.  McGarrity  asked  if  Dr.  Lotze  was  clear  as  to  what  was  being  asked  as  far  as  the  informed 
consent.  Dr.  Lotze  said  that  all  the  issues  were  clear  to  him  and  that  he  would  draft  wording 
to  encompass  the  points  made  in  the  discussion.  Dr.  R.  Murray  added  that  it  should  also  be 
noted  that  the  frequency  of  the  biopsies  increases  the  risk  of  infection  as  a complication  and 
that  this  should  also  be  highlighted  in  the  document. 

Mr.  Mannix  then  made  a motion  to  table  the  agenda  item  until  the  new  consent  document 
was  available.  Dr.  Mclvor  seconded  the  motion.  Dr.  McGarrity  then  put  the  motion  to  a 
vote.  The  motion  to  table  passed  by  a vote  of  17  in  favor,  zero  opposed  and  one  abstention. 

Dr.  McGarrity  then  adjourned  the  committee  for  the  morning  coffee  break  and  asked  the 
members  to  reassemble  at  10:35  a.m. 

Dr.  McGarrity  reconvened  the  committee  at  10:35  a.m.,  and  called  on  Dr.  Mclvor  to  present 
the  next  agenda  item. 

PROPOSED  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 
SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT  DNA  INTO 
THE  GENOME  OF  HUMAN  SUBJECTS  REGARDING  PRECLINICAL  STUDIES: 

Dr.  Mclvor  said  he  had  raised  this  issue  at  the  last  meeting  of  the  RAC  in  response  to  the 
review  of  several  protocols  at  the  November  meeting  of  the  HGTS  in  which  it  appeared  that 
there  had  been  a dearth  of  preclinical  animal  and,  in  some  cases,  in  vitro  experiments 
provided  in  these  protocols  and  that  he  felt  the  best  way  to  address  this  was  to  propose 
additional  wording  in  the  Points  to  Consider.  The  RAC  suggested  this  be  taken  up  at  the 
HGTS  for  design  of  the  specific  wording.  He  said  this  was  done  and  that  under  Section  Two, 
"Preclinical  Studies  Including  Risk  Assessment  Studies,"  the  following  wording  is  to  be 
substituted: 

"Preclinical  Studies  Including  Risk  Assessment  Studies:  Provide  Results  that 

demonstrate  the  safety,  efficacy  and  feasibility  of  the  proposed  procedures  using  animal 
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and/or  cell  culture  model  systems  and  explain  why  the  models  chosen  are  the  most 
appropriate." 

Dr.  Mclvor  said  he  felt  this  wording  would  indicate  to  the  investigator  writing  the  document 
that  it  will  be  their  responsibility  to  demonstrate  that  there  is  some  reason  to  expect  that  the 
procedure  is  safe  and  efficacious  and  that  they  must  provide  such  data.  He  moved  that  this 
change  in  wording  be  adopted.  Ms.  Buc  seconded  the  motion. 

Ms.  Buc  asked  why  the  language  called  for  "the  most  appropriate"  model  rather  than  simply 
that  the  model  system  chosen  is  appropriate  to  demonstrate  safety,  efficacy  and  feasibility. 
She  said  the  requirement  should  merely  be  that  the  model  suit  the  scientific  purpose  to  which 
it  is  being  put.  Dr.  Mclvor  said  that  the  availability  of  models  is  limited  and  in  most  cases 
what  is  being  sought  is  a demonstration  of  gene  transfer  into  human  material,  and  in  most 
cases  he  felt  this  is  what  the  investigators  will  provide  in  the  end. 

Dr.  Anderson  said  he  felt  it  was  up  to  the  investigator  to  determine  what  the  most  appropriate 
model  was  and  that  factors  needed  to  be  taken  into  account  such  as  the  expense  and  other 
problems  of  the  model  system.  He  said  he  felt  the  term  "most  appropriate”  does  not  place 
additional  restrictions  on  the  investigators  than  is  currently  in  place. 

Mr.  Mannix  said  he  was  sympathetic  to  the  proposed  changes,  but  was  concerned  that  some 
of  the  precedents  being  set  may  create  inadvertent  monopolies  in  that  researchers  may 
perceive  that  the  only  laboratory  that's  acceptable  to  the  RAC  for  doing  PCR  amplification 
is  the  one  currently  being  used  by  the  researchers  who  have  had  protocols  approved  thus  far 
and  that  it  is  not  worthwhile  to  attempt  something  new  because  the  RAC  has  already  deemed 
this  procedure  as  the  most  appropriate  one. 

Dr.  Mclvor  said  there  were  many  techniques  available  to  assess  safety,  efficacy  and  feasibility 
and  PCR  just  happens  to  be  one  that  is  very  sensitive.  He  noted  there  were  different  model 
systems  that  one  could  use  to  assess  what  might  occur  in  humans  which  would  provide 
preclinical  data  to  assess  the  efficacy  of  the  proposed  procedure. 

Mr.  Mannix  said  he  was  concerned  with  requiring  demonstration  of  efficacy  in  a Phase  I study 
where  safety  was  the  only  issue  being  addressed.  Dr.  Mclvor  responded  that  even  in  a Phase 
I study  there  must  be  some  anticipation  that  the  proposed  protocol  will  eventually  be 
efficacious  and  therefore  preclinical  data  must  be  provided  before  such  a procedure  is 
launched. 

Dr.  B.  Murray  said  she  felt  one  problem  was  the  interpretation  of  the  term  "most  appropriate," 
in  that  it  could  be  interpreted  in  different  ways  and  may  provide  a problem  in  assessing 
proposals.  Dr.  Anderson  said  the  concern  of  most  investigators  he  had  spoken  with  was  that 
they  were  concerned  that  the  situation  may  occur  in  which  the  investigator  has  done 
everything  that  they  think  is  appropriate,  however  a very  influential  or  strong-willed  member 
of  the  RAC  or  the  HGTS  might  say,  "I  don't  think  that's  the  best  model,  that  it  should  be 
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done  in  such-and-such  a model,"  and  that  the  reviewers  will  not  accept  the  model  which  was 
deemed  most  appropriate  by  the  investigator. 

Mr.  Barton  suggested,  as  a friendly  amendment  to  Dr.  Mclvor's  motion,  that  the  word  "most" 
be  dropped  from  the  wording.  Dr.  Mclvor  said  he  would  accept  this  as  a friendly  amendment 
and  that  he  felt  it  still  expressed  the  intent  of  the  proposed  wording.  Dr.  R.  Murray 
suggested,  in  the  form  of  a friendly  amendment,  that  the  last  sentence  be  modified  to  read, 
"...the  models  chosen  are  appropriate  for  the  protocol."  He  felt  that  this  wording  would  force 
the  investigator  to  prove  that  the  model  proposed  was  appropriate  for  that  protocol  and  that, 
at  the  same  time,  it  would  not  restrict  the  investigator  to  a single  model. 

A lengthy  discussion  ensued  centering  on  the  specific  connotation  of  the  term  "efficacy"  as  to 
whether  this  implied  "therapeutic  efficacy."  It  was  determined  that  the  term  "efficacy"  in  this 
sentence  should  be  taken  as  the  efficacy  of  insertion  of  the  marker,  rather  than  therapeutic 
efficacy  for  the  patient. 

Dr.  McGarrity  then  restated  the  proposed  wording,  as  amended,  as  follows: 

"Preclinical  Studies  Including  Risk  Assessment  Studies:  Provide  results  that 

demonstrate  the  safety,  efficacy  and  feasibility  of  the  proposed  procedures  using  animal 
and/or  cell  culture  model  systems  and  explain  why  the  models  chosen  are  appropriate 
for  the  protocol." 

There  being  no  further  discussion.  Dr.  McGarrity  called  for  a vote  on  Dr.  Mclvor's  motion. 
The  motion  passed  a vote  of  17  in  favor,  1 opposed  and  no  abstentions. 

Dr.  McGarrity  then  called  on  Dr.  Ledley  to  present  the  next  agenda  item. 

PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING  A 
HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  HEPATOCELLULAR  TRANSPLAN- 
TATION IN  ACUTE  HEPATIC  FAILURE  AND  TARGETING  GENETIC  MARKERS  TO 
HEPATIC  CELLS: 

Dr.  Ledley  said  the  research  being  proposed,  in  the  broader  sense,  was  to  treat  a genetic 
disease  of  the  liver  by  removing  cells  from  a patient  by  partial  hepatectomy,  growing 
hepatocytes  in  culture,  transducing  them  with  a vector  to  repair  the  genetic  defect  in  the  cells, 
perhaps  selecting  for  the  cells  in  which  the  defect  has  been  repaired  and  then  transplanting 
those  cells  back  into  the  patient. 

Dr.  Ledley  said  the  proposal  is  to  find  children  who  have  fulminant  hepatic  failure  or  life- 
threatening  liver  disease  for  whom  transplant  is  not  available  in  time  to  save  their  lives  or  to 
prevent  severe  mental  retardation,  and  to  try  hepatocellular  transplantation  either  to  palliate 
their  hepatic  failure  and  provide  a bridge  to  recovery  or  to  perhaps  even  reconstitute  the  liver 
with  donor  cells.  He  noted  that  the  LNL6  vector  will  be  introduced  as  the  genetic  marker  to 
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assess  the  phenotypic  effect  on  the  patient  and  to  assess  engraftment  of  the  transplanted  cells. 

He  noted  that  because  the  clinical  issues  of  this  research  are  difficult  to  assess,  there  are  a 
series  of  associated  clinical  research  protocols  which  will  accompany  this  gene  transfer 
protocol  and  as  well  a psychosocial  protocol  to  address  the  difficult  issue  of  informed  consent 
which  will  include  an  assessment  of  the  informed  consent  documents  by  means  of  a quiz  to 
determine  if  the  parents  gained  knowledge  and  insight  into  the  procedure  via  the  informed 
consent  documents.  He  also  added  that  a study  is  underway  in  which  laboratory  personnel 
are  being  screened  for  the  presence  of  amphotrophic  retroviruses  and  that  currently  there  is 
no  evidence  to  support  any  adverse  exposure  to  laboratory  workers.  However,  blood  from 
laboratory  workers  is  being  frozen  to  ensure  this  safety  issue  is  addressed.  And  finally,  the 
team  is  going  to  suggest  a registry  be  developed  so  that  adverse  reactions  can  be  identified 
and  the  best  long-term  care  can  be  provided  to  these  patients. 

Dr.  Ledley  said  the  primary  issue  listed  in  the  Federal  Renter  was  to  show  that  human 
hepatocytes  could  be  transduced  with  the  retrovirus.  He  noted  that  there  were  no  samples 
of  human  hepatocytes  available  until  two  weeks  prior  to  this  meeting  and  that  he  had  just 
received  the  data  via  Federal  Express  while  at  the  meeting.  He  noted  that  Dr.  Woo,  a co- 
investigator, would  present  additional  data  on  the  hepatocellular  transplantation  in  the  mouse 
using  a new  detection  method  utilizing  a fluorescent  stain  called  dil,  as  well  as  an  experiment 
performed  in  a baboon  within  the  last  month  showing  the  feasibility  of  the  approach. 

Dr.  Ledley  presented  results  of  studies  on  residual  liver  from  reduced  orthotopic  liver 
transplants  which  showed  that  one  can  prepare  hepatocytes,  culture  them,  and  transduce  them 
with  a beta-galactosidase  virus  to  show  the  right  cells  are  being  infected  and  then  detection 
of  LNL6  provirus  using  a PCR  assay  down  to  a sensitivity  level  of  1 in  10^  or  possibly  even 
1 in  10*^  cells 

Dr.  Ledley  then  called  on  Dr.  Savio  Woo  to  present  follow-up  information  on  a dog 
experiment  which  was  previously  reported  to  the  HGTS.  Dr.  Woo  said  that  the  dog  was 
chosen  as  an  intermediate  model  because  going  from  the  original  mouse  model  to  a human 
was  too  big  a jump.  He  said  10  animals  were  done  during  the  past  6 months  in  an  attempt 
to  learn  how  to  isolate  hepatocytes  after  partial  hepatectomy.  Initially  only  10^  cells  were 
isolated  from  a single  lobe  from  a dog,  but  that  now  they  can  consistently  isolate  3 billion 
hepatocytes  from  a single  lobe,  which  is  20-25%  of  the  liver  mass  of  the  animal. 

Dr.  Woo  said  that  initially  they  attempted  to  transplant  non-transduced  hepatocytes  by  direct 
injection  into  the  spleen  but  that  complications  arose  which  forced  them  to  seek  another  route 
of  transplantation.  They  investigated  the  feasibility  of  transplanting  the  cells  directly  into  the 
mesenteric  vein,  the  splenic  vein  and  the  splenic  artery  by  use  of  a catheter.  Via  this 
technique  they  were  able  to  transplant  1 billion  cells  into  each  of  the  routes  and  are  now 
satisfied  that  they  have  the  technology  for  transplanting  hepatocytes  into  these  larger  animals. 
They  then  used  hepatocytes  isolated  from  a dog  and  transduced  with  human 
a -1-antitrypsin  containing  retrovirus  and  performed  autologous  transplantation.  This  produced 
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large  bursts  of  the  human  marker  protein  in  the  blood  during  the  first  couple  of  weeks,  which 
receded  and  dropped  to  zero  after  a month.  The  animals  were  then  sacrificed  and  different 
sections  of  the  livers  were  looked  at  via  PCR  analysis  for  the  presence  of  the  provirus.  Four 
of  8 spots  from  the  liver  showed  positive  by  ethidium  staining  and  additional  blots  are  being 
examined  to  date.  He  said  that  he  wanted  to  know  what  percentage  of  the  transplanted  cells 
were  actually  recoverable  from  the  liver  and  that  until  quantitative  data  is  in  hand  he  would 
be  reluctant  to  make  any  estimates.  However,  the  research  is  still  ongoing  and  results  are 
expected  within  a week. 

Dr.  Ledley  then  turned  to  the  question  of  quantitation  of  the  transplant  and  its  relationship 
to  how  many  cells  they  can  get  into  an  animal.  He  said  that  he  felt  the  most  appropriate 
animal  model  for  this  was  the  baboon.  He  presented  data  on  a 2 year  old  baboon  that  was 
being  sacrificed  because  of  a seizure  disorder  in  which  the  investigators  were  able  to  perform 
a left  lateral  lobectomy.  They  were  able  to  harvest  hepatocytes  and  stain  them  with  the 
fluorescent  dye  dil,  which  is  an  extremely  hydrophobic  molecule  which  binds  to  membranes 
and  is  extremely  fluorescent  as  well  as  being  absolutely  stable  in  vivo.  It  does  not  transfer 
from  cell  to  cell  and  it  can  be  used  to  track  single  neurons  and  their  projections.  The  cells 
were  stained  and  transplanted  into  the  spleen  of  the  animal  using  2 X 10®  cells  per  kilogram, 
which  is  the  same  level  proposed  for  the  human  experiments.  Then  the  animal  was  sacrificed 
a week  after  the  transplant  and  histology  showed  the  animal  to  be  normal.  Donor  cells  could 
not  be  discriminated  from  recipient  cells  on  H&E  section. 

Dr.  Ledley  noted  that  one  question  which  had  been  brought  up  was  whether  these  cells  could 
be  found  throughout  the  liver  or  whether  you  had  to  biopsy  in  the  right  place  to  find  them. 
He  said  that  they  looked  at  13  segments  of  liver  from  all  different  regions  and  no  differences 
could  be  found.  What  was  seen  in  2 out  of  the  13  sections  were  small  emboli  in  some  of  the 
small  portal  venules,  but  no  evidence  of  infarction  or  damage  to  the  liver  resulting  from  these 
cells.  In  the  spleen  the  cells  could  be  found  within  the  splenic  pulp,  therefore  showing  that 
clearly  in  the  baboon  this  did  engraft  well.  On  counting,  5 percent  of  the  total  cells  counted 
were  found  to  be  fluorescent,  thus  reflecting  the  exact  prediction  of  what  would  be  found  in 
the  animal  by  putting  in  2 X 10®  cells  per  Idlogram. 

Dr.  Ledley  said  the  question  then  was  can  the  cell  which  takes  up  the  provirus  which  is  then 
implanted  be  detected.  He  said  this  depended  on  the  following  three  variables: 

1.  Transduction  efficiency; 

2.  What  fraction  of  donor  cells  originate  from  the  transplant;  and, 

3.  How  sensitive  are  the  methods  of  detection. 

Dr.  Ledley  said  that  he  believed  this  experiment  shows  that  they  can  detect  cells  to  a 
sensitivity  level  down  to  1 in  10^,  which  is  consistent  with  the  preclinical  data  presented. 

As  far  as  the  appropriateness  of  animal  models.  Dr.  Ledley  said  that  this  varied  depending 
upon  the  aspects  which  were  being  looked  at.  For  surgical  aspects  of  the  experiment  the  dog 
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is  thought  to  be  the  most  appropriate  model.  Mice  are  the  most  appropriate  model  to  look 
at  transplant  efficiency  because  of  the  ability  to  engineer  all  sorts  of  genetic  markers  in  them. 
And  despite  the  desire  to  do  more  primate  models,  they  are  a scarce  resource  and  not 
generally  available  for  use  in  this  research. 

Dr.  Ledley  then  went  on  to  discuss  why  an  exogenous  marker  is  needed  when  a heterologous 
transplant  is  being  proposed.  He  said  all  other  forms  of  assays  do  not  possess  the  specificity 
and  sensitivity  exhibited  by  the  provirus  PCR  assay  and  therefore  it  has  extreme  advantage 
over  in  situ  hybridization,  HLA  antigen  testing  and  DNA  polymorphism  assays.  He  noted  that 
the  provirus  PCR  assay  is  extraordinarily  sensitive  and  possesses  the  advantage  of  being  able 
to  have  the  same  marker  in  every  patient,  thus  allowing  for  good  quantitative  comparisons 
between  patients. 

Dr.  Ledley  then  introduced  Dr.  George  Ferry  to  discuss  the  patient  selection  procedures, 
which  is  central  to  the  ethics  issues  surrounding  the  proposal. 

Dr.  Ferry  noted  that  the  major  problem  faced  with  children  is  that  the  majority  of  acute  liver 
disease  and  liver  failure  is  in  very  young  children  where  the  availability  of  organ  donors  is  the 
poorest.  He  said  this  protocol  had  been  set  up  to  use  children  with  acute  fulminant  liver 
failure  who  were  not  expected  to  live  longer  than  a few  days  or  a week  or  two  at  most  who 
would  be  eligible  for  liver  transplantation  if  such  a donor  organ  became  available.  In  this  age 
range  survival  in  infants  and  young  children  is  less  than  10%  as  a rule  and  that  it  is  difficult 
to  ascertain  which  patient,  if  transplanted,  would  survive  and  which  would  die.  Further,  he 
noted  that  young  infants  with  metabolic  defects  and  fulminant  necrosis  and  liver  failure  are 
at  incredible  risk  for  early  and  severe  brain  damage  with  subsequent  death  early  on  or  a 
lifetime  of  total  handicaps  and  inability  to  function  as  an  adult.  These  patients  are  also 
transplantable,  however  even  by  a month  of  age  some  have  already  suffered  so  much  brain 
damage  they're  no  longer  eligible  for  transplantation. 

Dr.  Ferry  said  that  all  the  clinicians  dealing  with  liver  disease  are  encouraged  with  the 
prospects  of  transplantation,  despite  the  drawbacks  of  high  cost  for  transplant  procedures  as 
well  as  the  80-90  percent  survival  rate  in  moderately  ill  patients.  However,  he  felt  that  there 
was  a need  to  develop  a process  whereby  a patient  will  not  be  faced  with  a lifetime  of 
cyclosporine  use  with  its  inherent  toxicity  and  that  this  was  a major  drawback  to  liver 
transplant. 

Dr.  Ferry  concluded  his  remarks  by  noting  that  despite  the  fact  that  the  effectiveness  of  these 
cells  decreases  over  time,  he  felt  that  did  not  detract  from  the  significance  of  doing 
hepatocellular  transplantation  in  that  even  in  patients  with  fulminant  failure  and  necrosis  it 
could  buy  as  much  as  a month's  time  with  functioning  hepatocytes,  therefore  allowing  more 
time  to  obtain  a transplant  donor  organ. 

Dr.  McGarrity  then  called  on  Dr.  Mclvor  to  begin  the  review.  Dr.  Mclvor  noted  that  he  had 
also  been  a primary  reviewer  for  the  HGTS  meeting  in  April.  He  said  he  would  only  cover 
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the  major  points  pertinent  to  the  review  of  the  protocol  which  were  brought  up  at  the  HGTS 
and  explain  how  those  had  been  addressed  in  the  materials  and  today's  presentation. 

Dr.  Mclvor  said  the  first  issue  was  safety.  He  noted  that  the  same  retrovirus  (LNL6)  was 
proposed  to  be  used  in  this  protocol  had  dready  received  FDA  approval.  However,  he  noted 
the  major  safety  consideration  related  to  the  fact  that  hepatocytes  were  to  be  transduced 
rather  than  lymphocytes  or  bone  marrow  cells  and  that  the  risk  of  insertional  mutagenesis  was 
the  major  safety  concern.  He  noted  that  the  investigators  had  done  an  adequate  job  of 
estimating  the  probability  of  insertional  mutagenesis  in  their  supplemental  materials  and, 
despite  there  being  a certain  amount  of  unpredictable  risk  associated  with  this,  it  was  not  a 
major  concern  and  that  the  investigators  were  aware  of  it. 

Dr.  Mclvor  said  his  second  concern  dealt  with  the  actual  migration  of  donor  cells  to  the  liver 
since  this  was  a major  issue  in  being  able  to  detect  tagged  cells  present  in  the  liver  and 
therefore  a key  factor  in  the  feasibility  of  the  proposed  protocol.  He  noted  that  in  a recent 
PNAS  article  by  Ponder,  et  al,  the  indication  was  that  this  number  of  cells  would  be  1 in 
1,000.  However,  the  baboon  data  provided  in  the  supplemental  material  shows  that  it  is 
possible  to  have  as  much  as  5%  of  cells  from  the  donor  in  the  recipient  organ. 

Dr.  Mclvor  said  one  of  his  concerns  in  the  review  for  the  HGTS  meeting  was  the  lack  of 
information  on  transduction  frequency  and  he  said  he  felt  the  material  presented  this  morning 
relative  to  this  issue  reassured  him  that  PCR  could  be  used  to  determine  the  presence  of 
sequences  with  a sensitivity  of  1 in  10^.  He  noted  that  one  major  question  still  remained  in 
terms  of  transduction  frequency  and  that  was  that  the  current  experiments  that  were  done  with 
human  hepatocytes  needed  to  be  scaled  up  to  a level  of  10^  hepatocytes  to  test  the  feasibility 
in  humans.  He  invited  Dr.  Ledley  to  comment  on  this. 

Dr.  Mclvor  said  he  had  questions  also  in  terms  of  the  evaluation  of  engraftment.  His  main 
concern  was  the  application  of  PCR.  He  said  he  did  not  believe  this  was  a major  block  to 
approving  the  protocol  since  Dr.  Ledley  had,  in  fact,  provided  some  maps  specifying  exactly 
how  the  PCR  would  be  done  which  demonstrated  the  sensitivity  was  at  a level  of  1 in  l(r, 
which  is  a level  necessary  to  detect  the  presence  of  the  marker  in  the  recipient  liver.  He  said 
one  other  question  he  had  was  if  one  could  perform  in  situ  hybridization  on  liver  samples  to 
detect  expression  of  the  neo  gene  that  this  could  possibly  be  a superior  method  of  determining 
whether  or  not  the  marker  was  there.  He  asked  Dr.  Ledley  to  update  the  committee  in  terms 
of  the  development  of  in  situ  hybridization  and  confocal  microscopy. 

Dr.  Mclvor  noted  that  he  had  asked  Dr.  Ledley  to  look  into  alternative  methods  of  evaluation 
of  engraftment  since  one  of  the  major  limitations  in  detecting  donor  cells  by  genetic  tagging 
is  that  only  a portion  of  the  cells  are  actually  tagged;  these  cells  should  be  distinguishable  on 
the  basis  of  natural  biologic  polymorphisms.  One  method  which  Dr.  Mclvor  suggested  needed 
to  be  looked  at  was  the  Y-specific  protein  or  surface  markers  associated  with  the  MHC,  but 
he  noted  that  these  techniques  had  not  yet  been  established  for  liver  samples  and  therefore 
using  these  them  would  require  major  technical  work-up  before  they  could  be  assessed.  Dr. 
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Mclvor  said  that  Southern  analysis  is  used  for  detecting  genetic  polymorphisms  in  bone 
marrow  engraftment  and  he  did  not  know  whether  PCR  had  been  used  in  this  respect.  He 
asked  Dr.  Ledley  to  comment  on  this. 

In  summary,  Dr.  Mclvor  said  the  major  reservation  of  the  subcommittee  was  that  there 
needed  to  be  a feasibility  assessment  and  that  he  felt  this  had  been  accomplished  now  by 
these  investigators. 

Dr.  Bourquin  said  he  thought  the  investigators  should  be  complimented  on  the  thoroughness 
with  which  they  addressed  all  the  issues  brought  before  them.  He  said  that  essentially  he  felt 
the  comment  could  be  lumped  into  two  questions: 

1.  Will  it  work?  and, 

2.  Is  it  necessary? 

He  noted  that  both  of  these  questions  were  discussed  during  the  presentation  by  Dr.  Ledley 
and  his  coworkers.  The  first  question  was  addressed  in  terms  of  the  genetic  marker  and  the 
sensitivity  with  which  valid  results  are  expected.  The  second  question  was  also  addressed  by 
a sentence  from  the  materials  provided  by  Dr.  Ledley: 

"The  use  of  the  genetic  marker  appears  to  add  minimal,  if  any,  risk  to  the  patient  while 
greatly  enhancing  the  probability  of  obtaining  a meaningful  result  and  gaining 
knowledge  of  value  from  the  experiments." 

Dr.  Bourquin  said  other  issues  included  in  the  subcommittee's  review  included  the  ability  to 
pay  and  how  patients  were  selected.  He  noted  the  investigators  had  stated  that  only  patient 
who  were  financially  eligible  for  organ  transplants  could  enroll  in  this  program.  However, 
they  had  now  amended  this  slightly  and  provided  the  following  statement: 

"But  to  avoid  the  opposite  problem  of  denying  treatment  to  those  financially  unable, 
the  investigators  are  working  very  hard  to  obtain  additional  funding  through  Medicaid 
to  support  these  patients  as  well." 

Dr.  Bourquin  said  he  felt  that  now,  in  light  of  this,  that  the  program  was  open  to  anyone  who 
meets  other  standard  clinical  criteria.  He  noted  the  investigators  had  changed  the  consent 
form  and  provided  evidence  that  their  informed  consent  program  has  demonstrated  a 
significant  increase  in  knowledge  of  the  procedures  following  a review  of  the  materials 
provided  to  the  patients  and  that  it  was  apparent  that  this  program  was  providing  a good 
information  transfer. 

Mr.  Barton  said  that  a central  point  to  be  considered  in  this  protocol  was  that  it  was  an 
experiment  in  children  and  that  he  felt  the  committee  needed  to  be  very  careful  about  the 
degree  of  risk  which  people  were  being  asked  to  undertake  for  altruistic  purposes.  He  also 
said  that  he  felt  that  if  this  protocol  were  approved  that  the  committee  would,  in  essence,  be 
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saying  that  the  LNL6  system  is  the  marking  system  of  choice  where  there  is  anything  but  a 
very  obvious  alternative.  He  said  he  was  comfortable  in  doing  this  in  this  case,  in  light  of  the 
risl«  and  problems  of  the  children,  but  nevertheless  he  felt  it  would  be  very  difficult  in  the 
future  to  say  no  to  the  use  of  this  vector  in  any  situation. 

In  regards  to  the  informed  consent,  Mr.  Barton  said  the  assent  form  needed  to  describe  the 
marking  procedure  and  a statement  outlining  the  altruistic  nature  of  the  assent  should  be 
included.  On  the  main  consent  form  he  said  he  felt  the  vector  was  being  compared  to  routine 
vaccines  for  mumps  and  measles  and  that  he  was  uncomfortable  with  this  because  it  suggested 
a degree  of  familiarity  or  routineness  of  the  procedure  which  was  unfounded.  He  urged  that 
the  investigators  remove  that  sentence  from  the  consent  form. 

Dr.  McGarrity  then  asked  if  other  members  of  the  RAC  had  questions  that  needed  to  be 
responded  to  by  the  investigators. 

Dr.  Krogstad  asked  the  investigators  to  address  the  issue  of  whether  hepatocyte  cell  lines  were 
currently  available  to  the  investigators. 

Dr.  Post  noted  that  the  proposed  dosage  was  2 X 10®  cells  per  kilogram  and  asked  whether 
this  constituted  the  maximum  tolerated  dose  since  this  was  the  highest  dosage  noted  in  the 
preclinical  data.  He  asked  Dr.  Ledley  to  comment  on  dose  selection. 

Dr.  Atlas  said  that  he  noted  that  in  the  preclinical  data  there  appeared  to  be  a time  when  the 
surgical  procedures  were  changed  and  resulted  in  an  increased  survival  of  the  animals.  He 
asked  what  change  in  procedure  caused  this  increased  survival. 

Dr.  Walters  said  that  he  had  noticed  that  the  consent  form  lumped  hepatocellular 
transplantation,  bone  marrow  grafts  and  gene  marking  together  and  asked  whether  patients 
would  be  allowed  to  receive  one  without  the  other. 

And  Dr.  R.  Murray  noted  that  the  consent  form  (page  1455,  paragraph  6)  referred  to  risks 
associated  with  blood  and  blood  products  in  a transplanted  patient.  He  noted  that  it  stated: 

"These  risks  will  be  the  same  as  those  associated  with  whole  organ  transplan- 
tation and  will  be  explained  to  you  by  the  transplant  team." 

He  said  he  did  not  see  any  other  mention  of  these  risks  in  the  consent  form  and  asked  why 
they  were  set  apart  and  what  assurances  existed  that  these  issues  will  be  addressed  by  the 
transplant  team. 

Dr.  Ledley  noted  that  the  issue  of  scale  was  very  important.  He  said  the  most  critical  step  was 
in  the  hepatocyte  preparation.  He  said  they  had  gone  ahead  and  prepared  a whole  organ  just 
to  prove  it  could  be  done  and  used  the  same  type  of  conditions  that  were  planned  to  be  used 
in  the  protocol  for  the  infection,  although  they  limited  numbers  of  plates  for  cost  purposes. 
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He  noted  that  they  were  not  proposing  any  modem  or  sophisticated  methods  of  dealing  with 
this  large  number  of  cells,  but  noted  that  this  procedure  would  be  the  same  one  used  during 
the  experiment. 

On  the  issue  of  alternative  methods,  he  noted  that  there  were  two  clinical  models  which  he 
had  discussed  at  the  HGTS  to  look  at  the  question  of  detecting  a small  population  of  cells 
among  a larger  population  of  unrelated  cells.  One  is  the  use  of  PCR  analysis,  although  the 
limit  of  sensitivity  is  never  pushed  to  the  limit  needed  for  use  in  such  a protocol.  The  other 
is  fetal  sexing,  or  Y chromosome  analysis,  which  he  said  is  the  more  appropriate  model  to  be 
used  in  such  experiments,  and  then  to  perform  PCR  or  in  situ  hybridization  techniques  to  look 
for  mutations  and  do  linkage  analysis.  He  noted  that  this  technique  is  very  difficult  and  as 
yet  is  unproven. 

Dr.  Ledley  noted  that  the  team  intends  to  look  at  a very  small  number  of  subjects  (6)  to  see 
if  the  marker  gene  is  necessary  to  detect  successful  engraftment.  He  said  that  if  it  proved 
successful  the  plan  was  to  turn  the  surgeons  loose  to  perform  the  engraftments  without 
markers.  However,  if  better  markers  are  needed  or  discovered,  they  would  switch  to  those 
better  markers.  He  noted  that  retroviruses  at  this  point  appear  to  be  the  only  markers 
available  to  do  the  experiment.  He  noted  that  he  had  tried  the  in  situ  hybridization  assay  and 
the  results  are  not  yet  available  to  confirm  it,  but  that  he  felt  that  this  coupled  with  confocal 
microscopy  could  be  the  best  method  for  detecting  successful  engraftment. 

He  said  that  as  far  as  the  dil  was  concerned  there  was  some  question  as  to  its  toxicity  in 
humans  and  would  require  FDA  approval. 

He  noted  that  as  far  as  the  consent  form  went,  the  questionnaire  had  been  tested  on  their 
nursing  staff  and  that  it  will  continue  to  be  studied  in  the  patient  population  to  study  its 
validity  in  this  population. 

Dr.  Ledley  said  that  there  were  no  hepatocyte  cell  lines  available  and  that  they  had  done 
extensive  work  in  human  hepatoma  cell  lines  and  those  models  would  be  used  for  many  of 
the  proposed  studies,  especially  work  on  transduction  efficiency  required  for  gene  therapy. 

He  said  the  dosage  had  been  worked  up  through  the  preclinical  experiments  and  that  there 
is  an  elaborate  calculation  in  the  original  proposal  of  how  many  cells  this  will  amount  to 
relative  to  total  liver  mass  and  many  variables.  He  noted  that  future  animal  experiments  will 
continue  to  push  this  dose  up,  but  that  what  is  being  contemplated  here  is  a dose  which  has 
been  administered  without  complication  in  preclinical  experiments. 

He  noted  that  they  had  also  experimented  with  different  infusion  media  and  that  after 
experimentation  with  various  media  this  has  ceased  to  be  an  issue. 

Dr.  Ledley  noted  that  patients  were  made  aware  of  many  of  the  risks  of  liver  transplant  via 
a publication  outlining  the  procedure  as  well  as  undergoing  counseling  with  a nurse 
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coordinator  who  is  able  to  answer  any  questions  they  may  have.  He  underlined  that  all 
patients  are  therefore  fully  informed  of  the  procedures  involved  as  well  as  the  risks  of  liver 
transplantation. 

In  response  to  Dr.  Walters'  question  as  to  whether  the  investigators  would  carry  this 
experiment  out  without  the  marker  gene,  Dr.  Ledley  replied  that  the  preclinical  data  on  this 
point  is  mixed  but  noted  that  the  surgeons  felt  they  could  use  classical  surgical  methods  to 
accomplish  the  transplant.  However,  he  noted  he  felt  the  marker  gene  was  important  for 
verifying  and  confirming  the  success  of  the  transplant. 

Dr.  Mclvor  asked  what  was  the  maximum  number  of  human  hepatocytes  which  had  been 
transduced  and  what  kind  of  transduction  frequency  had  been  seen.  He  also  asked  if  Dr. 
Ledley  intended  to  transduce  10^°  cells.  Dr.  Ledley  said  that  would  be  the  case  for  a 50 
kilogram  person,  but  noted  that  the  patients  they  would  be  working  with  were  children  who 
would  be  in  the  weight  range  of  5-20  kilogram.  Therefore,  for  a 10  kilogram  patient  they 
would  transduce  2 X 10^  cells  which  would  be  comparable  to  the  levels  which  were  used  in 
both  the  baboon  and  dog  models.  Dr.  Woo  added  that  in  animal  experiments  using  a human 
alpha- 1-antitrypsin  stain  they  were  able  to  transduce  2-3  billion  hepatocytes  in  culture  and  that 
they  found  that  approximately  20  percent  stained  positive  for  the  human  gene. 

Dr.  McGarrity  noted  that  there  were  no  human  hepatocellular  cell  lines,  and  he  asked  if 
attempts  had  been  made  to  develop  an  immortalized  cell  line.  Dr.  Ledley  said  hepatocytes 
will  sit  in  tissue  culture  and  express  hepatocyte  markers  for  months,  but  that  they  stop  dividing 
after  the  first  4-5  days.  However,  he  noted  this  is  an  active  area  of  research  and  that  attempts 
were  being  made  to  alter  the  media  to  get  these  cells  to  continue  growing. 

Dr.  Kelley  said  he  felt  that  for  completeness  sake  he  felt  it  important  that  Dr.  Ledley  should 
check  out  the  use  of  dii  to  make  sure  it's  not  FDA-approved  because  this  could  be  an 
alternative  approach  which  could  prove  valuable  if  it  were  not  carcinogenic  or  toxic  in 
humans.  Dr.  Ledley  noted  that  dii  had  only  been  in  use  for  a short  period  but  he  said  he 
would  attempt  to  clarify  this. 

Dr.  Atlas  asked  for  further  clarification  on  the  changes  in  procedures  which  resulted  in 
improved  survival  of  the  animals  after  surgery.  Dr.  Ledley  reiterated  that  this  was  a 
combination  of  changing  the  media  over  to  Ringer's  solution  and  phosphate-buffered  saline 
as  well  as  improvements  in  surgical  technique. 

Dr.  Mclvor  asked  if  the  investigators  had  ever  contemplated  using  another  virus  vector,  such 
as  a beta-galactosidase  vector,  which  would  give  improved  detection.  Dr.  Ledley  said  they  had 
been  doing  work  on  an  alpha- 1 virus  which  offers  some  excellent  prospects  for  the  future.  He 
said  the  issue  is  that  the  LNL6  has  already  received  FDA  approval  and  the  investigators  did 
not  feel  it  was  necessary  to  go  to  the  time  and  expense  of  attempting  to  get  another  vector 
approved  in  light  of  the  nature  of  the  experiment,  which  is  merely  to  test  the  feasibility  of  the 
process.  However,  he  noted  that  work  would  continue  on  these  other  vectors  and  that  if  this 
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feasibility  experiment  proves  successful  that  the  next  step  would  be  to  look  at  this  issue. 
Further,  he  noted  that  such  research  on  a new  vector  would  best  be  performed  with  adult 
subjects,  rather  than  children. 

Dr.  R.  Murray  asked  what  tests  were  intended  on  being  performed  on  the  donor  livers  prior 
to  transplantation.  Dr.  Ledley  said  they  would  be  tested  the  same  as  any  tissue  prior  to 
transplantation  including  tests  for  cytomegalovirus,  hepatitis  B virus  and  fflV.  Dr.  Murray 
asked  that  this  information  be  included  somewhere  in  the  informed  consent.  Dr.  Ledley 
agreed  and  said  he  would  amend  the  informed  consent  form  to  include  such  information. 

Dr.  Kelley  asked  what  proportion  of  total  hepatocytes  was  being  contemplated  for  infusion 
into  the  patients.  Dr.  Ledley  said  that  based  on  mathematical  calculations  assuming  the 
patient  to  be  a prototypical  70  kilogram  person  and  if  10^°  cells  were  infused,  this  would 
constitute  approximately  5 percent  of  the  total  hepatocytes  in  the  recipient.  He  said  this 
figure  matches  both  the  baboon  and  dog  experiments.  However,  he  noted  that  in  some  of 
these  patients  with  fulminant  viral  hepatitis,  et  cetera,  they  may  have  lost  a significant 
proportion  of  their  hepatocytes  prior  to  induction  and  therefore  the  percentage  could  be  much 
higher,  but  he  added  that  in  such  cases  the  cells  would  be  subject  to  the  same  growth  factors, 
et  cetera,  present  in  the  patient.  He  said  further  experimentation  is  required,  but  that  of 
course  the  optimum  would  be  for  these  induced  cells  to  proliferate  and  repopulate  the  entire 
liver,  but  that  he  didn't  suspect  this  would  be  the  case. 

Dr.  Mclvor  then  said  that  he  was  satisfied  that  the  investigators  had  addressed  all  the  issues 
and  moved  that  the  protocol  be  approved  contingent  upon  the  suggested  changes  in  the 
consent  document  which  were  raised  in  the  meeting.  Dr.  Bourquin  seconded  the  motion.  Dr. 
McGarrity  then  asked  for  further  discussion  on  the  motion. 

Dr.  Kelley  reiterated  his  concern  that  the  investigators  look  at  dil  and  determine  whether  or 
not  it  was  an  acceptable  alternative  hepatocellular  marker. 

Dr.  Mclvor  suggested  that  the  committee  put  together  a list  of  all  changes  which  need  to  be 
made  to  the  consent  form,  so  that  both  the  investigators,  as  well  as  the  RAC,  are  clear  on 
exactly  what  will  be  done.  The  following  listing  was  compiled  by  the  committee: 

1.  Deletion  of  the  reference  to  measles  and  mumps; 

2.  Insert  the  statement,  "This  will  not  necessarily  help  me,  but  may  help  others"  in 
the  assent  form; 

3.  Inclusion  of  information  on  the  risk  of  CMV,  HIV,  hepatitis  and  other  risk 
factors  associated  with  the  donor  material  in  the  informed  consent  form; 

4.  On  page  1455,  paragraph  7,  line  2,  replace  the  term  "genetic  marker"  with 
"bacterial  marker." 
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There  being  no  further  discussion.  Dr.  McGarrity  put  Dr.  Mclvor's  motion  to  a vote.  The 
motion  passed  by  a vote  of  18  in  favor,  none  opposed,  and  no  abstentions. 

Dr.  McGarrity  noted  that  the  approval  of  this  protocol  was  important  in  that  it  broadens  the 
target  cells  beyond  lymphoblastoid  cells  and  expands  the  diseases  being  investigated  beyond 
cancer  and  birth  defects.  He  noted  that  this  also  provided  the  field  with  another  center  now 
working  on  human  gene  therapy  which  has  been  dominated  by  NIH  to  this  point.  He  thanked 
the  investigators  and  reviewers  for  their  efforts. 

Dr.  McGarrity  said  that  the  LNL6  vector  has  become  almost  analogous  to  the  E.  coli  in  the 
early  days  of  recombinant  DNA  research.  He  noted  that  on  the  one  hand  that  is  good  in  the 
sense  that  it  is  building  an  historic  data  base.  However,  on  the  other  hand,  it  could 
discourage  innovation  and  development  of  alternative  vectors.  He  said  it  was  important  to 
encourage  alternate  proposals  that  may  answer  some  of  the  questions  that  LNL6  will  be 
unable  to  address. 

Dr.  McGarrity  then  adjourned  the  committee  for  lunch  and  asked  them  to  reconvene  at  2:00 
p.m. 

Dr.  McGarrity  called  the  RAC  to  order  at  2:05  p.m.  He  noted  that  several  members  were 
attending  their  final  meeting  as  members  of  the  RAC.  He  thanked  them  for  their  service  and 
presented  them  with  certificates  from  the  NIH  commemorating  their  service  to  the  RAC. 
These  members  included:  Dr.  Atlas,  Mr.  Brewer,  Dr.  Gellert,  Mr.  Mannix,  Dr.  Mclvor  and 
Dr.  R.  Murray. 

Dr.  McGarrity  then  called  on  Dr.  Carmen  to  continue  discussion  of  Item  IV,  which  had  been 
tabled  from  the  morning  session  pending  some  changes  to  be  made  in  the  protocol. 

PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING  A 
HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  THE  ADMINISTRATION  OF 
INTERLEUKIN-2,  INTERLEUKIN-4,  AND  TUMOR  INFILTRATING  LYMPHOCYTES  TO 
PATIENTS  WITH  MELANOMA: 

(Continuation  of  discussion) 

Dr.  McGarrity  noted  that  there  were  two  issues  still  remaining  to  be  discussed  on  this 
protocol:  (1)  the  informed  consent  document;  and  (2)  conditional  approval  pending  the  receipt 
of  quantitative  data  on  the  PCR  studies. 

Dr.  Carmen  said  he  would  defer  comment  to  those  who  had  questions  on  these  issues.  Dr. 
Post  said  he  would  vote  to  approve  the  protocol.  Dr.  R.  Murray  said  he  felt  that  the  issue  of 
infection  related  to  taking  biopsies  needed  to  be  clarified  and  that  although  the  risk  was 
minimal,  it  should  be  stated  clearly  in  the  informed  consent  document. 
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Dr.  Walters  asked  whether  it  were  possible  for  a patient  to  undergo  the  interleukin  and  TIL 
therapy  but  not  take  part  in  the  gene  marking  study.  Dr.  Lotze  said  there  was  no  requirement 
that  all  patients  undergo  all  parts  of  the  study  in  order  to  receive  the  therapy.  He  agreed  to 
add  a sentence  to  the  informed  consent  form  to  make  this  clear. 

Dr.  Gellert  moved  that  the  RAC  grant  conditional  approval  to  this  protocol  pending  receipt 
of  data  on  the  quantitative  aspects  of  the  PCR.  Dr.  Post  seconded  the  motion.  Dr.  McGarrity 
called  for  further  discussion  on  the  protocol. 

Dr.  Hirano  noted  that  the  protocol  had  been  divided  into  four  arms  with  5 patients  in  each 
arm.  She  asked  how  many  of  these  patients  would  actually  receive  the  treatment.  Dr.  Lotze 
clarified  that  the  plan  is  to  have  all  patients  treated.  He  said  that  the  earlier  version  of  the 
protocol  specified  four  groups,  but  that  this  had  been  amended  and  the  different  approaches 
concatenated  into  a single  protocol. 

There  being  no  further  discussion  on  the  proposal,  Dr.  McGarrity  called  for  a vote  on  Dr. 
Gellert's  motion  to  conditionally  approve  the  protocol  pending  receipt  of  the  results  of  the 
PCR  analysis.  The  motion  passed  unanimously  by  a vote  of  18  in  favor,  none  opposed  and 
no  abstentions. 

Dr.  McGarrity  then  noted  that  Dr.  Gellert  had  been  out  of  the  room  when  he  presented 
certificates  of  service  to  other  retiring  members  of  the  committee  and  he  presented  Dr. 
Gellert  with  his  certificate  and  thanked  him  for  his  service. 

Noting  that  the  meeting  was  running  ahead  of  the  contemplated  schedule.  Dr.  McGarrity 
called  on  Dr.  Anderson  to  present  an  update  on  the  ADA  gene  therapy  studies  that  had  been 
approved  by  the  RAC  previously  and  which  were  now  ongoing  at  NIH. 

VIII.  UPDATE  ON  THE  ONGOING  ADA  HUMAN  GENE  THERAPY  TRIAL: 

Dr.  Anderson  said  the  first  patient  had  started  therapy  on  September  14,  1990  and  had  now 
had  6 infusions.  A second  patient  had  been  started  on  January  31,  1991,  and  this  patient  has 
had  3 infusions  to  date. 

He  said  the  first  patient  has  continued  to  improve  in  every  aspect  of  her  existence  and  that 
approximately  three  weeks  previous  she  had  been  challenged  with  a tetanus  toxoid  vaccination 
which  took  and  was  a very  strong  positive  and  she  continues  to  do  well  in  terms  of  not  being 
ill.  He  said  the  investigators  were  concerned  that  the  parents  had  begun  to  treat  the  child  as 
if  she  were  normal  and  that  there  still  should  be  concerned  since  she  still  is  at  risk  of  lethal 
infections  due  to  an  incomplete  immune  system. 

Dr.  McGarrity  asked  about  her  levels  of  isohemagglutinin.  Dr.  Anderson  said  that  these  are 
now  normal.  Dr.  Mclvor  asked  what  level  of  ADA  was  present  in  the  blood  stream  of  the 
patients  and  what  fraction  of  cells  are  ADA-positive  or  positive  for  transduction  with  the  virus. 
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Dr.  Anderson  said  that  as  far  as  ADA  in  the  blood  stream  was  concerned,  the  patient  was 
now  up  to  roughly  20  percent  of  normal.  He  said  that  PCR  analysis  showed  approximately 
the  same  insofar  as  fraction  of  ADA-positive  cells,  that  is  20  percent,  but  that  this  leads  to  a 
concern  that  as  she  continues  to  increase  the  percentage  of  gene-corrected  cells  had  has  a 
higher  and  higher  percentage  of  these  cells  that  by  taking  cells  out  every  month  and  adding 
the  additional  ADA  gene  to  them  that  they  will  indeed  begin  to  add  second  and  third  genes 
to  cells  which  already  possess  the  ADA  gene.  He  said  the  investigators  were  looking  into 
ways  of  trying  to  pan  out  cells  that  are  already  corrected  from  the  pool  being  taken  out  so  that 
they  only  are  correcting  cells  which  do  not  possess  the  ADA  gene.  He  noted  further  that  once 
50  percent  of  cells  contain  the  ADA  gene  the  investigators  intend  to  stop  and  wait  and  see 
how  long  she  can  then  go  on  her  own  without  further  infusions. 

Dr.  Miller  asked  if  there  was  any  evidence  of  antibodies  to  ADA  or  neutralizing  antibodies 
in  the  patient.  Dr.  Anderson  responded  by  noting  that  there  is  no  such  evidence  yet,  although 
the  patient  is  making  CRM  (cross-reactive  material)  and  therefore  there  is  some  evidence  that 
she  is  making  something. 

Dr.  McGarrity  asked  if  the  investigators  could  distinguish  between  the  PEG- ADA  and  the 
recombinant  ADA  in  the  patient.  Dr.  Anderson  said  this  was  easily  distinguished  since  the 
PEG- ADA  is  a bovine  preparation  and  it  was  only  found  in  the  circulation. 

Dr.  Miller  asked  if  the  investigators  contemplated  withdrawal  of  PEG-ADA  as  they  had 
originally  considered.  Dr.  Anderson  said  the  intention  was  to  give  the  patient  at  most  3 more 
infusions  and  then  to  stop  and  follow  her  for  a period  of  time  and  do  a complete  immune 
analysis.  If  the  gene-corrected  cells  continue  to  have  a selected  growth  advantage  then  the 
investigators  will  submit  Part  III  of  the  protocol  to  the  RAC  for  review  since  it  would  be  at 
least  a year  before  they  would  consider  removing  the  PEG-ADA  from  the  patient.  However 
he  voiced  concern  that  they  may  not  be  able  to  remove  the  PEG-ADA  due  to  safety  concerns 
as  to  whether  she  can  maintain  herself  in  a fully  detoxified  state  with  only  50-60  percent  of 
T cells  making  ADA.  He  said  that  if,  after  removal  of  PEG-ADA,  there  were  any  danger  at 
all  she  would  be  put  back  on  the  PEG-ADA. 

Dr.  Walters  asked  how  Dr.  Anderson  would  respond  to  the  possibility  that  the  therapeutic 
benefit  being  seen  in  the  patient  thus  far  was  primarily  due  to  the  large  number  of  T cells  that 
were  being  infused  in  her,  rather  than  the  genetic  modification.  Dr.  Anderson  said  that  there 
was  a flaw  in  the  protocol  in  that  there  is  no  control  to  assess  this.  He  noted  that  in  order 
to  control  for  this  it  would  be  necessary  to  do  exactly  the  same  protocol  but  to  put  in  the 
LNL6  gene  instead  of  ADA  and  see  whether  she  was  helped  just  as  much  by  simply  having 
her  T cells  grown  up  and  returned  to  her.  However,  he  said  he  did  not  believe  this  to  be 
ethical  in  that  the  investigators  have  always  felt  that  in  theory  the  best  bet  to  achieve  success 
would  be  to  correct  the  defective  T cells  so  that  they  became  normal  T cells.  He  noted  that 
time  would  give  the  appropriate  answer  but  that  the  investigators  felt  from  a clinical  point  of 
view  this  was  a control  which  they  did  not  wish  to  undertake  from  this  ethical  viewpoint. 
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Dr.  McGarrity  thanked  Dr.  Anderson  for  his  report  and  asked  him  to  present  the  next  item 
on  the  agenda. 

IX.  PROPOSED  AMENDMENT  TO  THE  POINTS  TO  CONSIDER  IN  THE  DESIGN  AND 
SUBMISSION  OF  PROTOCOLS  FOR  THE  TRANSFER  OF  RECOMBINANT  DNA  INTO 
THE  GENOME  OF  HUMAN  SUBJECTS  REGARDING  THE  HUMAN  GENE  THERAPY 
SUBCOMMITTEE  BE  ELIMINATED  FROM  THE  REVIEW  PROCESS  INVOLVING 
HUMAN  GENE  THERAPY  PROTOCOLS: 

Dr.  Anderson  said  he  would  address  what  he  considered  to  be  the  advantages  and 
disadvantages  of  the  proposed  amendment.  He  said  there  were  three  misconceptions  that  had 
come  to  light  in  the  various  written  comments  received  which  he  felt  needed  to  be  addressed 
concerning  this  proposal: 

1.  That  there  should  be  less  review  of  human  gene  therapy  protocols; 

2.  That  investigators  were  unhappy  with  the  Human  Gene  Therapy  Subcommittee 
for  various  reasons;  and, 

3.  That  there  was  a feeling  that  the  RAC  was  not  capable  of  doing  as  good  a job 
of  reviewing  human  gene  therapy  protocols. 

Dr.  Anderson  said  that  one  advantage  of  the  proposal  would  be  to  make  the  RAC  the  primary 
body  with  the  ability  to  make  the  most  informed  decision  on  a human  gene  therapy  protocol. 
He  said  at  present  the  subcommittee  goes  through  the  technical  details  and  when  the  protocol 
comes  before  the  RAC  it  merely  sees  a summary  of  what  has  happened  and  is  asked  to  ensure 
that  any  questions  posed  by  the  subcommittee  are  answered.  He  said  he  did  not  believe  that 
the  RAC  is  making  the  kind  of  informed  decision  that  it  could  and  should  be  making  on  these 
protocols. 

Dr.  Anderson  said  he  doubted  the  RAC  would  vote  today  to  dissolve  the  HGTS,  but  that  his 
aim  in  submitting  this  proposed  amendment  was  to  start  the  RAC  thinking  about  when  and 
how  to  phase  out  the  HGTS  and  how  this  expertise  could  be  conserved  by  making  the 
members  of  the  HGTS  simply  ad  hoc  members  of  the  RAC.  He  said  he  felt  that  as  RAC 
members  are  replaced  that  possibly  what  should  take  place  is  that  these  replacements  come 
from  the  HGTS. 

Dr.  Anderson  said  he  felt  there  was  a duplication  of  effort  in  the  current  process  which  results 
in  the  RAC  not  being  as  informed  as  it  could  be.  He  suggested  that  the  RAC  could  meet 
four  times  a year  instead  of  the  three  times  it  currently  meets,  and  by  doing  so  ORDA's  job 
of  having  to  put  together  duplicate  materials  for  meetings  as  well  as  the  time  of  many 
reviewers  who  serve  on  both  committees  would  be  conserved.  He  noted  that  Dr.  Mclvor  had 
objected  to  this  concept  on  the  basis  that  some  protocols  would  take  longer  to  receive 
approvals.  Dr.  Anderson  said  that  he  felt  the  good  proposals  would  in  fact  get  quicker 
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approval,  while  poorer  proposals  may  move  slower,  but  that  overall  this  would  be  an 
advantage  to  the  field  by  having  the  good  proposals  being  more  quickly  approved. 

As  far  as  the  disadvantages  to  abolishing  the  HGTS,  he  said  it  could  be  viewed  by  some  that 
this  was  resulting  in  less  review  and  many  critics  of  human  gene  therapy  could  be  expected 
to  say  it  is  too  early  to  abbreviate  the  review  process.  However,  Dr.  Anderson  said  he  did  not 
think  the  general  public  knew  or  cared  who  actually  performed  the  review,  so  long  as  there 
was  not  a perception  that  it  was  a less  careful  review.  He  said  that  on  the  other  hand  this 
would  send  a signal  to  investigators,  pharmaceutical  companies  and  research  institutes  who 
may  be  interested  in  moving  into  this  area,  that  the  process  is  straightforward  and  appropriate 
and  is  being  made  more  efficient  by  abolishing  the  HGTS. 

Others  criticize  that  to  dissolve  the  HGTS  would  be  to  make  the  review  process  less  intense. 
Dr.  Anderson  underlined  that  at  present  any  protocol  must  undergo  review  many  times  at 
several  levels,  both  local  and  national,  and  that  by  dissolving  the  HGTS  it  would  not  make 
the  review  any  less  intense,  it  would  only  make  the  process  more  efficient  by  taking  out  an 
intermediate  step  in  the  review  at  the  national  level. 

Dr.  Gellert  noted  that  no  one  who  had  supplied  written  comments  had  thought  it  a good  idea 
to  abolish  the  HGTS  and  he  said  he  personally  did  not  see  much  redundancy  in  the  reviews 
done  by  the  HGTS  and  the  RAC.  He  noted  that  the  membership  of  the  HGTS  provided 
more  specialized  expertise  to  review  these  protocols  and  that  with  its  limited  role  its  schedule 
provided  for  more  in-depth  review  of  them  than  could  be  done  in  light  of  the  already  tightly 
constrained  schedule  of  the  RAC.  He  noted  that  several  written  responses  had  in  fact 
suggested  the  distinction  between  the  RAC  and  HGTS  be  made  greater,  allowing  the  HGTS 
to  look  into  these  proposals  more  on  the  lines  of  a study  section.  He  also  pointed  to  the  fact 
that  in  the  past  the  protocols  that  had  come  in  would  not  have  been  able  to  be  approved 
without  the  in-depth  technical  discussions  which  the  HGTS  had  undertaken  before  they  were 
approved.  He  noted  the  many  revisions  that  each  approved  protocol  had  undergone.  He 
concluded  by  saying  that  he  would  hate  to  see  the  HGTS  abolished  or  even  weakened  at  this 
point  because  he  felt  the  protocols  were  not  sufficiently  routine  to  be  able  to  be  approved 
without  the  in-depth  discussion  of  technical  issues.  However,  he  said  he  felt  the  RAC  could 
consider  how  to  make  the  workings  of  the  subcommittee  more  efficient.Dr.  Anderson  said  that 
one  advantage  of  the  proposal  would  be  to  make  the  RAC  the  primary  body  with  the  ability 
to  make  the  most  informed  decision  on  a human  gene  therapy  protocol.  He  said  at  present 
the  subcommittee  goes  through  the  technical  details  and  when  the  protocol  comes  before  the 
RAC  it  merely  sees  a summary  of  what  has  happened  and  is  asked  to  ensure  that  any 
questions  posed  by  the  subcommittee  are  answered.  He  said  he  did  not  believe  that  the  RAC 
is  making  the  kind  of  informed  decision  that  it  could  and  should  be  making  on  these 
protocols. 

Dr.  Walters  noted  that  of  the  11  letters  which  ORDA  had  received  relative  to  this  proposal, 
3 came  from  members  who  currently  served  on  both  the  RAC  and  the  HGTS,  3 came  from 
members  of  the  subcommittee  who  were  formerly  RAC  members,  4 came  from  members  of 
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the  subcommittee  who  had  never  been  RAC  members,  and  one  came  from  the  Director  of 
the  Committee  for  Responsible  Genetics.  He  noted  that  they  unanimously  opposed  abolishing 
the  HGTS.  Further,  a twelfth  letter  had  come  from  Dr.  Miller  of  the  FDA  which  took  the 
opposite  view. 

Dr.  Walters  said  the  eleven  letters  opposing  the  abolishment  of  the  HGTS  put  forward  three 
main  arguments: 

1.  Local  review  committees  often  lack  the  relevant  expertise  to  evaluate  human 
gene  transfer  and  human  gene  therapy  protocols; 

2.  To  date,  the  HGTS  has  identified  problems  in  protocols  and  requested 
additional  data  that  in  fact  have  led  to  important  revisions  in  the  protocols  and 
requested  additional  data  that,  in  fact,  have  led  to  important  revisions  in  the 
protocols  or  supplements  to  the  protocols  which  have  allowed  the  RAC  to 
approve  the  protocols  the  first  time  they  had  come  before  the  RAC  in  light  of 
these  clarifications  and  additional  data;  and, 

3.  The  existing  review  process  has  won  the  confidence  of  both  the  general  public 
and  political  leaders. 

Further,  Dr.  Walters  added  the  following  two  arguments  for  maintaining  the  HGTS: 

1.  If  the  subcommittee  were  abolished  the  RAC  would  lose  ready  access  to  the 
expertise  of  several  highly  respected  scientists  and  ethicists  who  are  currently 
rotating  off  the  RAC;  and, 

2.  The  RAC  is  currently  in  the  process  of  reviewing  and  defining  its  future  role, 
and  that  only  after  this  process  is  complete  should  the  role  of  the  subcommittee 
be  addressed  and,  if  necessary,  modified. 

Dr.  Walters  then  commented  on  the  letter  of  Dr.  Miller  from  the  FDA.  He  noted  that  from 
the  beginning  the  duplicity  of  review  was  evident,  but  that  this  was  a conscious  decision  on 
the  part  of  the  RAC  so  as  to  ensure  a public  review  process  under  the  auspices  of  NIH. 

Dr.  Walters  said  that  Dr.  Kelley's  letter  proposed  a "study  section  model"  for  the 
subcommittee  and  that  he  agreed  in  part  with  this  concept.  However,  he  said  he  felt  that  the 
technical  expertise  in  the  science  must  be  present  on  the  subcommittee  in  order  for  the  review 
to  be  credible  and  that  he  felt  the  subcommittee  must  provide  an  initial  review  of  not  only 
the  technical  aspects  of  the  proposals,  but  a thorough  look  at  the  ethical  considerations. 

Dr.  Walters  said  that  for  these  reasons  he  disagreed  with  Dr.  Anderson's  proposal,  but  that 
he  agreed  that  the  RAC  should  look  at  this  again  in  a year  to  evaluate  whether  the  role  of 
the  subcommittee  is  continuing  to  be  fruitful  and  constructive. 
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Dr.  R.  Murray  then  discussed  this  history  of  this  proposal  from  the  standpoint  of  the  ad  hoc 
committee  which  had  been  convened  to  look  into  the  comments  received  during  the  public 
hearings  undertaken  by  the  RAC,  at  which  this  issue  was  first  discussed.  He  said  that  he  did 
not  consider  this  proposal  to  be  without  merit  but  that  it  was  perhaps  premature  in  light  of 
the  ongoing  process  of  evaluating  the  role  of  the  RAC  for  the  future.  He  noted  that  by 
having  the  dual  role  it  allowed  him  to  more  readily  deal  with  the  patient  concerns  and  ethical 
issues  which  he  was  concerned  with,  without  having  the  intense  discussion  of  the  technical 
issues  of  the  protocol  being  discussed  at  the  same  time.  He  summarized  by  saying  he  felt  that 
the  role  of  the  RAC  should  be  clarified  before  any  decisions  could  be  made  relative  to 
abolishing  the  HGTS. 

Dr.  Kelley  said  he  agreed  with  the  concept  of  having  a national  review  of  the  technical  issues 
surrounding  human  gene  therapy  protocols,  however  he  noted  that  it  was  clear  that  the  rate 
of  submission  of  these  protocols  would  increase  dramatically  in  the  future  and  that  this  should 
be  taken  into  account  in  these  deliberations.  He  outlined  the  process  of  study  section  peer 
review  which  the  NIH  has  used  to  help  in  making  funding  decisions  on  research  grants  and 
noted  that  it  provided  a detailed  review  by  experts  which  he  felt  should  be  mirrored  by  the 
HGTS.  He  said  that  he  felt  the  HGTS  review  should  be  more  like  that  done  by  study  sections 
and  that  with  increases  in  both  technical  expertise  as  well  as  ethicists  familiar  with  the  area 
that  this  could  be  accomplished  with  minimal  change  in  the  subcommittee  structure.  He 
added  that  he  would  like  to  see  the  subcommittee  assign  a priority  score  to  each  proposal  with 
the  aim  of  eventually  developing  a funding  mechanism  for  this  research.  He  said  this  could 
be  accomplished  by  means  of  some  sort  of  a set-aside  mechanism  or  by  high  program 
relevance,  but  he  wished  to  see  the  association  of  a priority  score  and  funding  mechanism 
being  brought  to  bear  on  each  application. 

Dr.  Kelley  said  that  ideally  he  would  like  to  see  the  RAC  continue  to  act  much  in  the  same 
way  the  national  advisory  councils  do,  making  sure  that  there  is  broad  representation  of  the 
public  interest  and  expertise  across  a wide  range  so  that  there  will  continue  to  be  public 
review  at  the  national  level  for  these  protocols.  He  said  that  he  thought  Dr.  Anderson's 
proposal  was  appropriate  insofar  as  questioning  the  current  workings  of  the  HGTS  and  the 
RAC.  He  said  that  currently  there  is  a lot  of  interest  in  the  field  and  he  believe  that  this  kind 
of  thinking  could  be  brought  to  bear  and  used  to  support  the  discipline  as  the  field  develops. 

Dr.  McGarrity  noted  that  there  were  some  differences  in  what  was  currently  being  done  versus 
the  "study  section  model,"  the  major  one  being  that  study  sections  really  only  deal  with 
reviewing  extramural  grant  proposals,  while  the  HGTS  is  looking  at  proposals  from  the 
intramural  NIH  community  and  privately  financed  studies  as  well.  Further,  he  asked  what  the 
threshold  would  be  for  a proposal  to  move  from  the  HGTS  to  the  RAC  for  review. 

Dr.  Wivel  noted  that  in  the  current  NIH  system  the  study  sections  do  not  service  one  institute, 
but  rather  review  proposals  in  a given  area  of  expertise  for  many  institutes  and  the  funding 
body  is  the  institute  council.  Therefore  if  the  HGTS  were  to  review  a protocol  it  would  be 
I forwarded  to  the  relevant  categorical  institute,  center  or  division  (ICD)  for  funding,  leaving 


!1 


Recombinant  DNA  Research,  Volume  14 


[633] 


Recombinant  DMA  Advisory  Committee  - 5/30-31/91 


no  role  for  the  RAC  in  this  process,  since  it  is  not  a council  and  does  not  have  funding 
authority. 

Dr.  B.  Murray  said  she  found  it  interesting  that  members  of  the  RAC  who  had  never  been  on 
the  subcommittee  did  not  submit  written  responses  to  Dr.  Anderson's  proposal.  She  said  she 
felt  at  a disadvantage  in  having  to  act  on  proposals  which  were  already  in  a pre-approved  state 
and  where  the  attitude  was  to  rush  these  protocols  through  since  they  had  already  received 
a technical  review  by  the  HGTS.  She  said  she  envisioned  at  some  point  that  one  committee 
or  the  other  should  subsume  the  responsibilities  of  the  other  but  that  there  be  a single 
committee  in  which  no  less  rigorous  review  would  be  given  and  where  less  duplication  would 
take  place  in  the  overall  review  of  human  gene  therapy  protocols.  She  did  note  that  by  having 
the  subcommittee  it  allowed  ORDA  to  continue  to  use  the  expertise  which  otherwise  would 
drop  by  the  wayside  as  members  rotate  off  the  RAC  or  the  HGTS,  but  that  she  felt  this  could 
be  accomplished  by  appointing  ad  hoc  members  to  whatever  committee  evolves  from  this 
process. 

Dr.  Anderson  said  he  agreed  with  Dr.  Kelley's  comments  insofar  as  getting  a study  section 
started  to  look  at  human  gene  therapy  proposals  because  he  felt  the  time  had  come  for  such 
a study  section.  However,  he  said  he  thought  that  the  subcommittee  was  not  the  mechanism 
to  do  this  in  so  much  as  the  RAC  and  HGTS  are  already  under  criticism  as  being  regulatory 
in  nature  and  NIH  does  not  have  a regulatory  responsibility  and  this  would  only  further 
complicate  this  issue  and  he  felt  it  would  never  be  allowed  to  happen.  He  also  noted  that  his 
purpose  in  presenting  this  proposal  was  to  get  the  committee  to  begin  to  look  at  the  role  of 
the  subcommittee  and  to  begin  to  discuss  what  its  future  role  should  be,  and  he  noted  that  he 
felt  this  was  what  was  in  fact  happening  during  this  discussion. 

Dr.  R.  Murray  said  he  would  oppose  the  "study  section  model,"  because  he  felt  it  would  do 
nothing  to  solve  the  problem  Dr.  B.  Murray  raised  about  the  committee  members  not  feeling 
fully  informed.  He  noted  that  advisory  councils  have  more  things  to  do  and  less  time  for 
review  of  proposals  than  the  RAC  and  if  the  "study  section  model"  were  followed  there  would 
be  even  less  review  in  the  RAC  than  is  now  taking  place.  Secondly,  he  added  that  the  study 
sections  do  not  allow  for  the  interface  with  the  investigators  which  takes  place  at  both  the 
HGTS  and  the  RAC,  and  he  added  that  he  found  this  refreshing  and  enlightening  to  have  the 
investigators  present  to  defend  their  protocols  and  that  it  was  an  educational  process  which 
improved  everyone's  knowledge  of  the  field  and  where  the  field  is  going. 

Dr.  McGarrity  underlined  the  fact  that  the  Charter  of  the  RAC  also  states  that  meetings  will 
be  held  in  public,  and  noted  that  this  differs  from  the  standard  review  of  grant  proposals  by 
study  sections. 

Dr.  Schaechter  agreed  with  the  comments  of  Drs.  B.  Murray  and  R.  Murray  and  noted  that 
down  the  road  an  avalanche  of  human  gene  therapy  protocols  was  coming  and  that  it  was 
important  to  look  at  these  issues  without  having  a mission  orientation  and  to  stay  away  from 
trying  to  prioritize  protocols,  but  rather  to  simply  evaluate  the  scientific,  human  and  societal 
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qualities  of  the  work  being  done. 

Dr.  Henry  Miller  spoke  in  favor  of  Dr.  Anderson's  proposal  and  said  that  he  felt  the  best 
aspects  of  both  committees  be  extracted  and  merged  into  one  committee  to  arrive  at  a single 
mechanism  with  a primary  concern  in  this  area. 

Dr.  Mclvor  said  he  was  in  favor  of  staying  with  the  current  mechanism,  despite  being  in  favor 
of  having  a new  funding  mechanism  for  human  gene  therapy  protocols.  He  said  he  felt  the 
current  mechanism  works  well  and  is  able  to  closely  scrutinize  these  protocols  from  all  angles. 
He  said  he  felt  the  role  of  the  RAC  and  the  HGTS  was  to  gain  an  initial  awareness  of  the 
issues  involved  in  human  gene  therapy  and  to  address  them  as  best  as  possible.  Because  this 
is  a new  area  of  science  the  ability  of  the  committees  to  address  the  science  is  sometimes 
made  difficult  but  he  said  he  felt  that  by  conditionally  approving  protocols  after  initial  review 
and  allowing  the  investigators  to  supply  additional  information  and  make  revisions  to  their 
proposals  this  has  allowed  the  subcommittee  and  the  committee  to  work  very  well  as  a 
mechanism  to  identify  problem  areas  and  scrutinize  the  work  being  undertaken. 

Ms.  Buc  asked  whether  there  was  a means  by  which  a protocol  could  get  to  the  RAC  without 
being  approved  by  the  HGTS.  Dr.  Wivel  said  protocols  must  first  be  provisionally  approved 
by  the  HGTS  before  coming  to  the  RAC.  However,  Dr.  Anderson  amplified  this  by  noting 
that  there  is  a procedure  whereby  if  there  are  two  straight  deferrals  of  a protocol  by  the 
HGTS  the  investigator  may  appeal  directly  to  the  RAC  for  approval. 

Dr.  McGarrity  asked  Dr.  Ledley  how  he  felt  about  the  process,  having  just  undergone  the 
review  process.  Dr.  Ledley  said  he  felt  the  two-step  process  was  a good  one  and  that  it 
focused  the  investigators'  attention,  thoughts  and  planning  on  the  most  critical  issues  involved 
in  the  protocol.  He  said  he  favored  the  approach  being  taken  by  the  RAC  whereby  the 
investigator  is  present  at  the  initial  critique,  rather  than  the  study  section  model  in  which  the 
investigator  receives  a "pink  sheet"  at  some  later  date  and  does  not  have  the  ability  to 
interface  with  the  reviewers. 

Dr.  Post  expressed  the  opinion  that  he  would  like  to  have  more  information  on  the  initial 
review  before  the  RAC  met  to  discuss  a protocol.  He  said  he  felt  there  should  be  a 
mechanism  short  of  abolishing  the  subcommittee  to  give  early  feedback  to  the  investigator  as 
well  as  providing  some  detailed  review  for  the  RAC  on  proposals  considered  by  the 
subcommittee.  He  also  said  he  felt  that  as  human  gene  therapy  protocols  become  more 
routine  and  the  numbers  submitted  for  review  increase  that  it  is  important  for  the  RAC  and 
the  subcommittee  to  think  in  terms  of  what  their  proper  role  is  in  the  review  of  these 
protocols  in  order  to  expedite  the  process  while  maintaining  a high  standard  of  review. 

Dr.  Walters  said  that  he  felt  this  discussion  was  fruitful  insofar  as  he  had  not  viewed  this 
process  from  the  standpoint  of  a member  of  the  RAC  who  was  not  on  the  subcommittee.  He 
said  that  perhaps  some  combination  of  the  parent  committee  and  the  subcommittee  which  met 
perhaps  six  times  a year  might  be  required  in  order  to  keep  up  with  the  volume  of  proposals 
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which  are  likely  to  be  submitted  in  the  future. 

Dr.  Walters  said  that  he  felt  the  last  meeting  of  the  subcommittee  was  one  of  the  best  they 
had  in  terms  of  review  from  both  the  technical  and  ethical  standpoints  and  he  said  he  was 
stunned  when  shortly  thereafter  he  received  the  memorandum  from  Dr.  Anderson  which 
outlined  his  proposal  to  abolish  the  HGTS. 

Dr.  Kelley  said  that  as  long  as  the  two  committees  have  different  functions  it  is  inevitable  that 
one  should  be  more  informed  than  the  other.  He  said  that  otherwise  the  process  would  be 
redundant.  He  said  he  felt  more  scientific  expertise  was  needed  on  the  HGTS  as  the  numbers 
of  protocols  coming  before  it  increases. 

Dr.  Atlas  said  that  being  asked  to  review  a protocol  and  not  having  the  minutes  of  the 
subcommittee  review  leads  to  ambiguity  and  that  he  felt  a mechanism  was  necessary  for  being 
able  to  have  this  information  available  to  the  reviewers.  Further  he  said  he  was  concerned 
that  when  lay  people  and  the  public  are  asked  to  serve  a role  on  the  committee  that  they  not 
be  totally  indoctrinated  by  their  scientific  colleagues  and  therefore  the  role  of  the 
subcommittee  should  continue  to  be  aimed  at  a more  technical  approach  to  the  review  of 
these  protocols  and  that  a somewhat  different  review  be  undertaken  by  the  RAC  which  would 
encompass  the  public  viewpoint  as  well  as  the  detailed  scientific  protocol  review  which  has 
taken  place  in  the  subcommittee. 

Dr.  Gellert  suggested  that  the  minutes  of  the  subcommittee  be  circulated  to  the  members  of 
the  RAC  before  each  meeting  so  that  they  could  be  used  as  a refresher  as  to  the  issues 
considered  by  the  subcommittee.  Dr.  Wivel  noted  that  when  the  meetings  are  only  4-6  weeks 
apart  this  provides  a problem  for  being  able  to  obtain  the  minutes  for  these  meetings  in  time 
for  the  RAC  meeting.  He  suggested  that  the  unedited  transcripts  could  be  provided,  but 
noted  that  they  were  quite  lengthy.  Dr.  Walters  said  he  felt  that  the  RAC  reviewers  should 
be  provided  those  sections  of  the  transcripts  which  pertain  to  the  protocol  that  they  are 
assigned  to  review  if  they  were  unable  to  attend  the  subcommittee  meeting.  Dr.  Mclvor  said 
that  perhaps  the  person  who  did  the  review  at  the  subcommittee  meeting  could  provide  a 
synopsis  of  his  review  for  the  RAC  reviewers  in  the  form  of  a single-page  letter. 

Dr.  McGarrity  noted  that  a more  taxing  problem  for  the  reviewers  is  the  last  minute 
submission  of  information  on  protocols  which  often  times  arrives  right  up  to  the  morning  of 
the  RAC  meeting.  He  asked  if  there  should  be  a deadline  put  in  place  for  materials  coming 
in  for  the  RAC  meeting.  Dr.  Anderson  said  he  was  not  in  favor  of  such  a deadline  because 
in  many  cases  it  would  mean  that  the  reviews  would  take  place  without  having  the  most 
current  data  available  for  review.  Dr.  Gellert  said  that  he  felt  that  by  having  data  coming  in 
until  the  last  minute  made  it  difficult  to  write  reviews  beforehand  and  that  he  felt  there  should 
be  some  time  set  beyond  which  the  information  would  not  be  considered. 

Ms.  Buc  said  there  were  disadvantages  to  setting  a deadline.  One  was  that  important 
scientific  information  may  not  be  available  in  time.  Secondly,  it  puts  investigators  who  are 
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geographically  more  distant  from  the  NIH  at  a disadvantage.  Thirdly,  if  a deadline  were  to 
be  set  the  committee  would  oftentimes  have  to  spend  time  deciding  whether  to  enforce  the 
deadline  when  important  information  comes  to  light  after  the  deadline. 

Dr.  Anderson  said  he  felt  that  the  investigators  understood  this  problem  and  he  called 
attention  to  the  fact  that  no  new  information  had  been  supplied  to  either  committee  except 
for  information  directly  pertaining  to  stipulations  put  down  by  the  HGTS. 

Dr.  Schaechter  suggested  a one  week  cut-off  for  submission  of  data  prior  to  a RAC  meeting. 
There  was  general  agreement  on  this  issue.  Dr.  McGarrity  said  that  he  wanted  to  raise  other 
general  policy  issues  for  the  future  which  could  be  addressed  and  asked  for  comment  from 
the  committee.  Mr.  Mannix  said  he  believed  the  RAC  had  passed  a motion  to  schedule  a 
special  meeting  for  a discussion  of  these  issues.  Dr.  Wivel  said  the  RAC  had  considered  such 
a meeting,  possibly  in  the  form  a retreat,  and  asked  for  guidance  from  the  committee  on  when 
members  felt  their  schedules  would  allow  for  such  a meeting. 

Dr.  McGarrity  suggested  that  3-4  members  be  asked  to  begin  to  formulate  a long-range  plan 
for  the  committee,  looking  at  perhaps  a 3-5  year  period  for  strategic  planning  purposes.  Dr. 
Schaechter  said  he  felt  it  was  important  to  have  NIH  involvement  in  this  process  as  well.  Dr. 
Wivel  noted  that  the  Director  of  NIH  had  an  advisory  committee  which  meets  on  an  as- 
needed  basis  and  he  suggested  that  this  may  be  a legitimate  issue  for  that  committee  to 
discuss  and  formulate  a series  of  recommendations  that  the  RAC  could  then  take  up  as  action 
items. 

Dr.  Anderson  said  he  felt  the  purpose  of  his  proposed  amendment  had  been  well  served  by 
the  discussion.  He  apologized  to  Dr.  Walters  for  not  having  informed  him  of  his  proposal  in 
person.  He  noted  that  the  proposed  amendment  had  been  written  before  the  last 
subcommittee  meeting  and  he  underlined  his  regrets  for  not  having  informed  Dr.  Walters  of 
his  intentions  at  that  time. 

Dr.  McGarrity  said  he  felt  the  spirit  of  the  proposal  was  not  meant  to  be  any  kind  of  criticism, 
but  that  it  document  meant  to  stimulate  thinldng  on  the  part  of  the  committee  as  to  its  role 
and  the  role  of  the  subcommittee  for  the  future,  and  he  thanked  Dr.  Anderson  for  bringing 
these  issues  to  light. 

There  being  no  further  discussion,  at  this  point  Dr.  McGarrity  adjourned  the  committee  and 
asked  them  to  reconvene  at  9:00  a.m.,  the  next  morning. 

9:00  a.m.,  May  31,  1991: 

Dr.  McGarrity  called  the  committee  to  order  at  9:00  a.m.  He  presented  a certificate  of 
service  to  Mr.  Brewer,  who  had  not  been  attendance  on  May  30,  and  thanked  him  for  his 
service  on  the  conunittee. 
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Dr.  McGarrity  noted  that  because  of  a mix-up  in  scheduling  consideration  of  Dr.  Brenner's 
protocol  would  be  delayed  and  asked  Dr.  Deisseroth  to  present  his  proposal  to  begin  the 
morning  session. 

X.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING  A 
HUMAN  GENE  TRANSFER  PROTOCOL  ENTITLED  AUTOLOGOUS  TRANSPLANTA- 
TION FOR  CHRONIC  MYELOGENOUS  LEUKEMIA:  RETROVIRAL  MARKING  TO 
DISCRIMINATE  BETWEEN  RELAPSES  ARISING  FROM  RESIDUAL  SYSTEM  DISEASE 
VERSUS  RESIDUAL  CONTAMINATION  OF  AUTOLOGOUS  MARROW: 

Dr.  Deisseroth  noted  that  chronic  myelogenous  leukemia  was  a disease  in  which  a very 
indolent  initial  presentation  evolves  into  fulminant  acute  leukemia  in  which  the  patients  die 
of  bleeding  and  infection.  He  said  that  currently  there  are  three  therapeutic  approaches  to 
the  treatment  of  this  disease,  two  of  which  involve  bone  marrow  transplantation  (BMT).  He 
noted  that  the  protocol  will  attempt  to  control  the  last  phase  of  the  diseased  where  patients 
face  a 100  percent  threat  of  mortality  due  to  the  fulminant  acute  leukemia  and  where 
currently  intensive  drug  therapy  is  utilized  which  requires  hematopoietic  reconstitution  by 
means  of  either  an  autologous  or  allogeneic  bone  marrow  transplant.  He  said  the  protocol 
was  aimed  at  trying  to  determine,  in  relapse,  whether  the  relapse  is  arising  from  residually 
contaminated  autologous  marrow  or  residual  systemic  disease  in  the  patient. 

Dr.  Deisseroth  said  that  the  dilemma  in  trying  to  improve  therapy  to  prevent  relapse  is  that 
if  they  are  to  increase  the  radiation  and  chemotherapy  to  eradicate  residual  systemic  disease 
there  would  be  increased  mortality  and  if  they  try  to  increase  the  methods  used  to  clean  up 
the  marrow  this  could  result  in  failure  of  engraftment  as  well  as  delayed  recovery. 

He  said  the  current  approach  is  to  use  conventional  dose  combination  chemotherapy  to 
reduce  the  level  of  contamination  of  leukemic  cells  in  the  marrow  and  then  to  collect  the 
marrow  at  this  state  of  minimal  disease  and  infuse  the  autologous  marrow.  However,  total 
body  irradiation  and  combination  chemotherapy  is  insufficient  to  eradicate  all  of  the  systemic 
disease  and  therefore  this  protocol  would  be  aimed  at  using  the  LNL6  marking  vector  to  allow 
them  to  discriminate  between  a relapse  caused  by  inadequate  preparative  therapy  or 
inadequate  purging  of  the  marrow.  He  said  what  was  envisioned  was  that  after  the  autologous 
marrow  was  collected  it  would  be  incubated,  in  vitro,  with  the  LNL6  marking  vector  and 
frozen.  The  major  question  is  whether  it  is  possible  to  introduce  the  marking  vector  into 
enough  cells  with  leukemic  blasts  so  that  after  engraftment  there  would  be  a substantial 
probability  if  relapse  occurs  from  the  marrow  that  these  blasts  will  possess  the  marking  vector. 
If  the  marking  vector  genes  are  detectable  in  these  blasts  then  one  could  conclude  that  the 
marrow  was  inadequately  prepared  and  one  should  focus  on  cleaning  up  the  marrow  further, 
and  in  contrast  if  no  evidence  of  the  retroviral  trans  genome  was  found  in  the  leukemic  blasts 
at  the  time  of  relapse  one  could  perhaps  focus  more  on  the  systemic  disease. 

Dr.  Deisseroth  said  they  had  presented  data  at  the  HGTS  to  show  that  they  were  able  to  mark 
the  chronic  phase  chronic  myelogenous  leukemia  (CML)  marrow  by  incubating  it  with  the  neo 
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gene  vector  and  testing  for  G418  resistance.  He  said  the  neo  gene  could  be  detected  in 
leukemic  cells  in  10-20%  of  the  exposed  cells  and  that  PCR  analysis  confirmed  that  the  neo 
gene  was  carried  in  30%  of  these  cells.  Therefore  he  said  the  overall  absolute  frequency  of 
cells  shown  to  be  neo  positive  in  the  chronic  phase  marrow  was  4-5%.  He  said  they  went  on 
to  look  at  blast  crisis  marrow  samples  since  the  protocol  is  aimed  at  these,  and  they  were  able, 
using  the  same  procedures,  to  show  the  same  level  of  acquisition  of  resistance  to  G418  in  the 
blast  crisis  marrow.  Furthermore,  using  a specific  messenger  RNA  marker  for  leukemic  cells 
they  were  able  by  PCR  to  show  that  75-100  percent  of  the  blast  colonies  expressed  the 
retroviral  trans  genome.  He  said  the  program  could  be  considered  feasible  and  the 
investigators  are  in  a position  to  expect  the  blasts,  if  they  are  contributing  to  relapse  from  the 
marrow,  would  be  marked  with  the  retroviral  trans  genome. 

In  terms  of  quantitative  data.  Dr.  Deisseroth  said  they  start  out  with  2 X 10^®  cells  from  a 
marrow  collection.  They  then  concentrate  the  marrow,  resulting  in  a 5-fold  reduction  to  4 X 
10^.  Then  only  30  percent  of  this  will  be  used  in  the  marking  process,  so  that  reduces  the 
number  to  1.2  X 10^.  Then  the  marrow  is  subjected  to  further  concentration  to  remove 
myeloid  and  many  of  the  leukemia  cells  resulting  in  a 10-fold  reduction  down  to  1.2  X 10® 
cells.  At  the  time  of  cytogenetic  remission  the  level  of  leukemic  cells  would  be  below  1 in 
100,  and  thus  the  range  of  total  leukemic  blasts  that  would  be  stored  away  would  be  anywhere 
between  10,000  and  1 million.  Therefore,  Dr.  Deisseroth  said  he  felt  there  was  ample 
evidence  to  suggest  that  not  only  can  the  cells  be  marked,  but  they  would  be  able  to  be 
detected  at  the  time  of  relapse.  He  said  the  only  remaining  question  was  whether  they  would 
see  marked  cells  in  the  marrow  or  not. 

Dr.  Deisseroth  then  turned  his  attention  to  what  is  to  be  gained  from  this  protocol.  He  noted 
that  the  patients  themselves  will  not  stand  to  gain  from  this  protocol  in  an  immediate  sense 
because  they  are  participating  in  a therapeutic  program  to  control  the  blast  crisis  from  which 
they  have  a 100%  chance  of  dying  and  to  reduce  the  level  of  these  leukemic  cells  within  their 
body  so  as  to  produce  a state  in  which  they  may  survive  for  several  years.  He  underlined  that 
the  marking  process  itself  has  been  proven  not  to  pose  any  immediate  risk  to  the  patient  and 
he  pointed  to  long-term  benefits  to  society  in  terms  of  the  increasing  use  of  intensive  therapy 
requiring  exogenous  hematopoietic  reconstitution  in  more  common  diseases  such  as  breast 
cancer.  He  noted  that  this  will  not  only  help  identify  origins  of  relapse,  but  be  helpful  in 
understanding  and  cleaning  up  the  fractionation  process  and  refining  purification  of 
hematopoietic  stem  cells  which  is  a very  important  technical  obstacle  to  the  application  of 
genetic  replacement  strategies  for  inherited  diseases. 

Dr.  Leventhal  said  she  was  still  unclear  as  to  whether  normal  blasts  would  be  labeled  as  well 
as  leukemic  blasts.  Also  she  said  she  felt  that  the  cause  of  the  relapse  may  come  partially 
from  the  autologous  marrow  and  partially  from  residual  systemic  disease  and  that  there  may 
be  a different  time  course  involved  for  these  two  actions.  She  said  she  would  like  to  see  a 
plan  of  when  tests  will  be  done  on  the  patients  and  what  tests  will  be  performed  after  the 
marrow  is  reinfused.  She  added  that  she  was  concerned  about  certain  definitions  in  the  early 
stopping  rule  and  requested  she  be  provided  with  a revised  protocol  so  she  could  be  assured 
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that  this  was  clearly  stated  and  consistent  for  all  patients. 

Dr.  Leventhal  then  turned  her  attention  to  the  informed  consent  document.  She  said  that  in 
Section  Four  she  didn't  feel  it  was  fair  to  tell  the  patients  that  the  virus  being  used  for  the 
marking  vector  was  "extensively  studied"  or  that  it  was  being  used  for  "treatment"  of  patients, 
since  neither  of  these  was  correct  in  her  view.  She  said  the  paragraph  which  currently  states, 
"Extensive  study  of  this  virus  marking  procedure  has  been  imdertaken  in  mice,  monkeys  and 
humans,"  should  be  changed  to  read: 

"This  virus  marking  procedure  has  been  studied  in  mice  and  in  monkeys.  This 
same  virus,  and  a virus  like  it,  are  now  being  used  in  studies  in  patients  here 
and  at  other  institutions.  No  adverse  effects  have  been  observed  in  all  of  this 
study  because  the  vector  is  modified  so  that  it  cannot  cause  an  infection  in  the 
cells  of  the  body.  It  only  marks  a small  number  of  blood  cells  in  the  autologous 
marrow." 

Dr.  R.  Murray  said  he  did  not  have  prior  problems  with  the  technical  aspects  of  the  protocol 
and  he  said  his  review  would  primarily  be  directed  at  the  consent  form.  He  said  he  had  a 
problem  with  separating  the  therapeutic  aspects  of  the  protocol  from  the  experimental  aspects 
of  the  protocol.  He  said  he  had  suggested  earlier  that  the  paragraph  titled  "Alternative 
Procedures  and  Treatments"  be  deleted  and  a paragraph  inserted  entitled  "Intents  of  Therapy" 
where  patients  could  agree  to  participate  in  various  aspects  of  the  protocol  individually.  He 
said  it  appeared  that  if  the  patient  signs  the  form  as  it  now  appears  that  they  are  agreeing  to 
participate  in  everything.  Furthermore  some  terms  needed  to  be  defined  for  the  patients.  He 
said  the  term  "autologous"  could  be  changed  to  "your  own  cells,"  and  the  term  "drug  regimen" 
made  the  protocol  sound  as  if  it  were  therapeutic.  He  also  pointed  out  that  he  was  confused 
by  the  meaning  of  the  sentence  which  states,  "The  use  of  marked  cells  to  identify  the  sources 
of  relapse  may  be  of  benefit  to  patients  on  future  protocols,  but  this  research  has  only  a small 
chance  to  be  of  immediate  benefit  to  you."  He  said  this  was  confusing  and  should  be  clarified. 
On  the  whole,  he  said  he  felt  the  revised  consent  form  was  better  than  the  original  but  he  said 
it  still  needed  some  refinement.  He  also  noted  that  Mr.  Alexander  Capron  had  reviewed  this 
same  protocol  and  mentioned  these  same  issues  in  his  letter  in  reference  to  the  consent  form. 

Dr.  Mclvor  said  that  he  wanted  clarification  that  after  culturing  these  colonies  it  was 
impossible  to  distinguish  between  normal  and  blast  colonies,  since  this  is  a distinction  in  this 
protocol  from  the  AML  protocol  which  was  approved  at  the  prior  RAC  meeting.  He  said  he 
also  wanted  to  know  the  percentage  transduction  rate  that  has  been  achieved  thus  far.  He 
said  the  presence  of  BCR-ABL  verifies  that  the  colonies  are  leukemic  but  that  since  the 
investigators  also  hope  that  non-leukemic  colonies  will  also  be  labeled  he  felt  this  needed  to 
be  based  on  the  presence  of  something,  rather  than  the  absence  of  the  BCR-ABL  PCR 
product.  He  said  this  needed  to  be  clarified  since  the  aims  of  the  protocol  were  twofold:  one, 
to  determine  source  of  relapse;  and  secondly,  the  extent  to  which  there  is  stem  cell 
involvement  in  this  process.  He  said  the  first  aim  seemed  to  be  attainable  with  this  protocol 
but  said  he  felt  the  committee  needed  clarification  on  the  second  aim.  Further,  Dr.  Mclvor 
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said  he  also  would  like  to  know  what  level  of  totipotency  the  investigators  were  capable  of 
determining  in  the  colonies. 

Dr.  Mclvor  suggested  that  Dr.  Deisseroth  provide  a flow  chart  of  exactly  what  is  going  to  be 
done  as  there  are  many  steps  involved  in  this  protocol.  And  finally,  he  asked  if  the  colonies 
could  be  analyzed  microscopically  as  far  as  their  varying  morphology  to  determine  whether 
they  are  leukemic  or  normal  in  an  attempt  to  provide  support  for  the  BCR-ABL  PCR  data. 
He  said  that  he  felt  there  was  a significant  possibility  that  even  though  there  are  leukemic 
cells  in  the  marrow  they  will  not  come  up  tagged  in  the  relapse  material,  and  thus  there  is  a 
good  chance  that  the  results  of  the  protocol  may  be  uninformative.  He  said  one  way  of 
dealing  with  this  would  be  to  keep  trying  to  increase  the  transduction  frequency  or  attempt 
to  label  all  of  the  marrow  cells.  He  said  he  felt  it  was  important  that  both  the  investigators, 
as  well  as  the  patients,  be  aware  of  this  possibility  that  no  information  at  all  will  be  gained 
from  this  gene  tagging. 

Dr.  Post  said  he  felt  that  it  was  evident  from  the  protocol  that  there  was  no  doubt  that 
leukemic  cells  are  being  given  back  to  the  patient  in  the  autologous  marrow  and  that  this 
experiment  is  only  an  attempt  to  figure  out  which  set  of  leukemic  cells  is  responsible  for  the 
relapse.  He  asked  Dr.  Deisseroth  to  comment  on  this  and  correct  him  if  this  was  not  the  case. 

In  response  to  Dr.  Leventhal's  questions,  Dr.  Deisseroth  said  that  the  critical  time  for 
interpreting  the  experiment  and  the  therapeutic  outcome  is  at  the  time  of  relapse.  However, 
on  an  experimental  level  this  may  not  clarify  the  question,  but  he  said  they  would  also  be 
analyzing  marked  marrow  samples  taken  from  patients  incidental  to  their  regularly  scheduled 
clinically-driven  evaluations  of  the  marrow  to  look  at  the  level  of  leukemic  cells  as  well  as  any 
information  that  can  be  gathered  on  the  level  of  the  virally  marked  blasts.  He  said  that  at  the 
present  time  the  only  technique  for  doing  this  is  the  molecular  assay  which  he  had  presented. 
However,  he  noted  they  were  involved  in  developing  another  method  to  analyze  the  presence 
of  these  retroviral  sequences  using  saturated  DNA  proves  for  the  neo  sequences  which  will 
be  used  to  stain  a cell  so  that  they  can  discriminate  between  normal  and  leukemic  cells  on  a 
cell-by-cell  basis  under  the  microscope.  He  said  this  technique  had  not  been  perfected  but 
they  will  continue  to  work  on  it. 

As  far  as  the  early  stopping  rules.  Dr.  Deisseroth  said  they  had  not  been  included  in  the 
protocol  at  this  point,  but  he  assured  Dr.  Leventhal  that  they  would  be  inserted  into  the 
protocol. 

In  response  to  Dr.  R.  Murray's  concerns.  Dr.  Deisseroth  said  that  he  agreed  that  the  issues 
of  therapy  should  be  separated  from  the  marking,  and  what  they  have  done  is  split  away  all 
therapy  from  the  marking  protocol  and  they  now  have  a separate  protocol  for  the  therapy 
which  patients  will  read  over  and  be  able  to  sign  an  informed  consent  document  on  prior  to 
being  approached  about  the  marking  protocol.  He  said  he  purposely  left  some  information 
about  the  therapy  in  the  marking  protocol  because  he  felt  it  was  important  to  provide 
information  to  the  patient  on  the  marking  protocol  in  the  context  of  the  therapeutic  setting. 
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He  underlined  that  the  patient  will  first  sign  the  informed  consent  for  the  therapy  protocol 
and  only  after  he  has  signed  onto  this  protocol  will  he  be  approached  to  sign  on  for  the 
marking  protocol.  He  said  that  he  would  remove  all  reference  to  therapy,  but  that  he  felt 
this  only  helped  to  clarify  this  document.  He  agreed  that  the  terms  "autologous"  and  "drug 
regimen"  would  be  defined  and  added  that  he  felt  this  was  a constructive  suggestion. 

Dr.  Deisseroth  said  the  reason  he  had  mentioned  that  this  had  a "small  chance  of  benefitting 
a particular  individual  in  the  future"  was  that  if  a patient  participates  in  the  marking  and  the 
therapeutic  program  and  has  a fairly  substantial  remission  in  terms  of  time  and  then  relapses 
it  could  be  conceivable  that  information  would  be  available  from  the  study  which  drive  the 
investigators  to  subject  that  patient’s  marrow  to  a more  stringent  purification  procedure. 

In  response  to  Dr.  Mclvor's  questions,  Dr.  Deisseroth  said  that  he  was  correct  in  stating  that 
there  was  no  way  to  discriminate  between  normal  and  leukemic  colonies,  in  contrast  to  Dr. 
Brenner's  protocol.  But  he  added  that  there  are  molecular  assays  which  are  totally  specific 
and  done  on  a colony-by-colony  basis  that  could  be  employed.  He  reminded  Dr.  Mclvor  that 
they  continue  to  be  headed  in  the  direction  of  developing  a fluorescent  in  situ  analysis,  as  he 
had  alluded  to  earlier.  As  far  as  the  scale-up  is  concerned  he  said  that  GTI  would  be 
performing  this  in  Houston  and  would  be  supplying  the  investigators  with  the  FDA-approved 
viral  supernatant. 

Dr.  Mclvor  asked  what  had  been  done  in  Dr.  Deisseroth's  laboratory  in  terms  of  scale-up. 
Dr.  Anderson  interjected  that  one  would  not  want  to  perform  a major  scale-up  for  reason  of 
cost,  just  to  say  that  they  can  perform  it.  Dr.  Deisseroth  said  that  he  did  have  some  marrow 
frozen  away  from  patients  who  had  expired  and  said  it  would  be  possible  to  thaw  this  and 
expose  it,  but  noted  that  this  would  be  different  than  using  fresh  marrow  from  a patient  and 
performing  the  marking. 

Dr.  Mclvor  said  this  would  shed  light  on  the  issue  of  anticipated  efficacy  and  said  that  he 
would  feel  more  comfortable  if  such  a scale-up  could  be  performed.  He  said  the  committee 
had  to  make  a decision  as  to  whether  they  anticipate  the  protocol  is  actually  going  to  provide 
some  results,  and  one  of  the  components  in  that  assessment  is  the  frequency  of  gene  transfer. 
He  said  this  was  absolutely  necessary  since  it  is  the  total  basis  for  the  information  that  is 
anticipated  to  be  generated.  He  said  the  committee  may  want  to  discuss  whether  they  would 
want  to  approve  the  protocol  contingent  on  these  experiments  being  done,  or  possibly  to  defer 
the  protocol  pending  the  receipt  of  those  data. 

Dr.  Moen  said  he  was  not  sure  how  to  do  such  experiments  without  using  the  patient's  fresh 
marrow.  Dr.  Deisseroth  reiterated  that  they  could  use  cryopreserved  cells  and  grow  colonies 
out  of  them.  He  said  it  was  not  a technical  problem  to  do  this,  and  said  that  it  could  be  done 
if  the  committee  felt  it  were  important. 

It  was  pointed  out  that  when  Dr.  Brenner's  protocol  had  come  before  the  committee  there 
had  been  no  such  requirement  for  full  scale-up,  and  Dr.  Mclvor  said  he  would  be  comfortable 
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with  making  this  a suggestion,  rather  than  a requirement. 

Dr.  Deisseroth  said  that  Dr.  Mclvor  also  brought  up  the  question  of  whether  the  investigators 
knew  whether  they  were  marking  normal  cells  or  not.  He  noted  that  he  had  presented  data 
showing  the  colonies  that  grew  from  normal  marrow  after  exposure  to  the  virus  were  at  very 
low  level  and  the  level  now  of  marking  in  normal  cells  is  a lot  lower  at  the  analytical  level 
than  it  is  at  the  leukemic  level.  But  he  said  there  was  no  reason  to  expect  that  if  one  were 
to  purify  those  normal  progenitors  from  normal  marrow  that  it  would  not  be  possible  to  see 
same  frequency  of  marldng.  He  emphasized  that  the  immediate  objective  of  the  study  is  not 
to  study  normsil  marrow,  but  rather  to  determine  the  origin  of  relapse.  He  said  in  the  next 
phase  of  trying  to  follow  the  purification  of  the  normal  stem  cell  this  would  be  an  objective, 
but  he  noted  that  this  was  not  now  before  the  committee.  He  said  this  was  of  interest  to  the 
investigators  and  that  they  would  continue  to  address  it  over  the  next  months  and  years  and 
when  they  have  collected  data  relevant  to  these  questions  they  would  return  to  the  RAC  with 
another  protocol. 

Dr.  Deisseroth  said  he  would  be  happy  to,  in  consonance  with  Dr.  Mclvor's  suggestion,  include 
a flow  chart  in  the  protocol  to  list  the  exact  sequence  of  events.  He  added  that  they  were 
planning  on  using  quantitative  laser  confocal  microscopy  to  quantitate  the  copy  number  of 
trans  genomes  in  the  cell.  He  presented  a slide  depicting  the  algorithm  for  interpreting  the 
results  of  the  experiment.  He  said  that  clearly  one  possible  outcome  of  the  marking  would 
be  that  the  blasts  would  be  marked  at  multiple  DNA  sites  and  this  would  indicate  that  a 
polyclonal  relapse  had  occurred  which  probably  had  arisen  from  the  marrow.  However,  if  the 
blasts  were  marked  at  a single  site,  that  would  mean  that  a single  cell  had  arisen  from  the 
marrow  which  is  dominating  the  relapse  population  and  could  have  multiple  interpretations. 
He  noted  that  one  such  possible  interpretation  would  be  that  a second  mutation  was  acquired 
following  the  marking  which  conferred  a selective  advantage  on  this  cell,  and  he  felt  this 
would  be  an  interpretable  result.  However,  if  none  of  them  are  marked,  then  this  would  leave 
the  interpretation  up  in  the  air.  He  noted  that  Dr.  Leventhal  had  suggested  that  different 
results  may  be  seen  in  different  patients  and  he  said  he  agreed  with  this  and  that  he  did  not 
expect  to  see  homogeneous  pattern  of  response  in  all  patients.  However,  he  noted  that  unless 
a cell  acquires  another  mutation  after  marking  which  gives  it  a selective  advantage  over  all 
other  cells  he  would  expect  to  see  a polyclonal  relapse,  provided  a sufficient  number  of  cells 
are  in  the  marrow  at  the  time  of  marking.  So  he  said  he  felt  there  was  no  way  to  predict  the 
outcome  short  of  performing  the  experiment. 

Dr.  Leventhal  suggested  doing  a marrow  at  one  week  would  allow  the  investigators  to  find  out 
if  their  whole  technical  set-up  had  worked  and  at  least  give  them  the  knowledge  that  they 
were  able  to  reinfuse  the  cells  and  find  them.  She  said  this  would  be  a lot  to  know  in  terms 
of  interpreting  later  results. 

Dr.  Deisseroth  agreed  with  her  and  said  that  in  fact  he  planned  on  doing  this.  He  added  that 
he  would  include  an  algorithm  in  the  protocol  which  would  be  specifically  directed  at  all  the 
time  points  at  which  measurements  would  be  done. 
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Dr.  Krogstad  asked  what  was  projected  to  be  necessary  to  answer  the  question  of  the  site  of 
relapse  in  terms  of  numbers  of  patients  and  projected  time  and  eiq)ense.  Dr.  Deisseroth  said 
that  they  had  undertaken  an  analysis  of  this  question  from  a quantitative  standpoint  and  that 
basically  there  are  as  few  as  10,000  up  to  as  many  as  a million  marked  leukemic  cells  in  the 
marrow  and  as  many  as  4 X lO’  nucleated  cells.  However,  there  are  so  many  variables  that 
contribute  to  the  repopulation  with  marked  leukemic  cells  competing  with  other  cells  that  all 
that  can  be  said  at  present  is  that  cells  can  be  marked.  The  estimated  numbers  are  sufficient 
to  give  an  expectation  that  under  conditions  of  reconstitution  there  is  a reasonable  probability 
of  a polyclonal  relapse  occurring  from  the  marrow,  but  it  may  also  occur  from  the  peripheral 
blood.  However,  the  redeeming  feature  of  this  type  of  clinical  investigation  is  that  the  tools 
are  now  available  to  formally  address  many  of  the  explanations  for  any  given  outcome.  He 
noted  that  a few  years  ago  in  this  form  of  leukemia  they  were  limited  to  light  microscopy 
which  lacked  sensitivity  and  specificity,  but  that  now  there  are  molecular  assays  which  are 
totally  specific  and  possess  the  ultimate  sensitivity,  and  therefore  he  felt  the  time  was  now 
right  to  try  to  answer  many  of  these  questions  in  the  clinical  investigative  setting. 

Dr.  Geiduschek  said  he  felt  the  issue  that  had  been  raised  regarding  the  fundamental 
objective  of  the  study  was  the  source  of  relapse  and  he  said  he  felt  this  was  an  over-statement 
of  the  aims  of  the  study.  He  said  it  seemed  the  problems  with  that  stated  fundamental 
objective  were  a matter  of  arithmetic,  rather  than  anything  more  complicated.  He  said  there 
was  a certain  inability  to  be  able  to  write  the  equation  to  confirm  the  source  of  relapse  and 
that  he  felt  the  fundamental  objective  was  harmed  by  the  possibility  of  coming  up  with  no 
outcome  because  of  the  inability  to  determine  the  source  of  the  relapse. 

Dr.  Deisseroth  said  that  the  reason  they  want  to  do  the  study  is  to  determine  what  the 
absolute  probability  is  of  there  being  10  successive  reconstitutions  without  marking  a cell.  As 
far  as  levels  of  cells  in  the  marrow  and  the  marking  frequency  he  said  that  what  could  be  said 
is  that  the  probability  of  relapse  occurring  from  the  marrow  was  now  technically  capable  of 
being  detected. 

Dr.  Mclvor  said  that  he  thought  what  was  being  sought  was  the  statistical  analysis  of  the 
problem.  He  said  that  if  the  assumption  is  made  that  a leukemic  cell  infused  with  the  marrow 
has  an  equal  probability  of  contributing  to  relapse  as  a cell  that  remains  in  the  body,  then  you 
need  the  transduction  frequency  and  based  on  this  transduction  frequency  and  the  percentage 
of  cells  that  are  actually  contributing  to  the  relapse  you  can  predict  the  probability  of  an 
informative  outcome  or  not.  He  said  this  is  what  was  needed  to  answer  the  question. 

Dr.  Deisseroth  presented  a slide  to  summarize  this.  He  said  that  there  were  somewhere 
between  10,000  and  one  million  leukemic  blasts  in  the  transduced  marrow  that  are  marked, 
and  the  gene  marking  rate  is  3%,  therefore  the  result  of  this  shows  that  they  are  at  about  the 
10%  level.  However,  he  stressed  that  there  are  many  unknown  variables  to  be  taken  into 
account  and  therefore  this  is  the  reason  for  going  ahead  with  the  investigation  itself.  He  said 
there  was  no  way  to  know  what  the  outcome  would  be  without  doing  the  experiment. 
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Dr.  McGarrity  noted  that  there  were  still  many  members  who  wished  to  ask  questions  but  that 
for  a number  of  reasons  it  was  necessary  to  t^e  the  morning  coffee  break  at  this  point.  He 
asked  the  committee  to  reassemble  at  10:45  a.m. 

Dr.  McGarrity  called  the  committee  back  to  order  at  10:45  a.m.,  and  noted  that  during  the 
coffee  break  Dr.  Walters  had  asked  to  comment  further  on  the  informed  consent  document. 
He  suggested  that  these  comments  should  be  entertained  and  that  then  the  committee  should 
try  to  come  to  some  resolution  on  this  protocol. 

Dr.  Walters  said  he  felt  this  informed  consent  document  had  done  the  best  job  of  separating 
the  gene  marking  study  from  the  underlying  therapy  of  any  the  committee  had  thus  far  seen. 
He  noted  that  he  had  spoken  with  Dr.  Murray  and  Dr.  Deisseroth  during  the  break  and  that 
he  had  three  suggestions  which  had  been  agreed  on  by  all  parties: 

1.  To  change  the  title  of  the  protocol  to  "Gene  Marking  of  Bone  Marrow  Cells  in 
Patients  with  Chronic  Myelogenous  Leukemia;" 

2.  Place  the  paragraph  which  Dr.  R.  Murray  had  commented  on  relative  to  the 
participation  in  the  study  being  optional  and  unrelated  to  the  bone  marrow 
transplantation  protocol  at  the  very  beginning  of  the  consent  form  so  that 
patient  could  see  and  know  that  they  can  have  the  bone  marrow  transplantation 
without  taking  part  in  the  gene  marking  study;  and, 

3.  Under  "Purposes  of  the  Study,"  to  insert  a phrase  at  the  beginning  of  this 
section  which  would  clarify  the  aim  of  the  study  by  stating,  'To  genetically  mark 
cells  in  order  to  identify  the  origin  of  relapse." 

Dr.  McGarrity  said  he  felt  the  informed  consent  portion  of  the  protocol  had  thus  been  taken 
care  of  and  noted  that  he  felt  the  technical  algorithms  and  statistics  had  also  been  well 
described  and  that  they  showed  that  a positive  result  would  be  informative,  while  a negative 
result  would  offer  no  further  information. 

Dr.  Deisseroth  said  that  this  issue  of  the  negative  result  was  discussed  with  a few  of  the 
reviewers  at  the  break  and  that  after  discussion  they  had  come  to  the  conclusion  that  if  a 
negative  result  were  obtained  it  was  of  more  than  no  value.  The  probability  of  a negative 
outcome  being  due  to  an  event  other  than  relapse  from  the  systemic  circulation  is  very,  very 
low  that  this  also  provides  some  information. 

Dr.  Krogstad  said  that  his  conclusion  was  now  that  it  might  be  reasonable  to  allow  a finite 
number  of  patients  to  be  tested  and  use  the  results  from  this  finite  group  to  clarify  some  of 
the  issues  brought  up  in  this  protocol.  He  said  there  were  so  many  unknowns  that  it  would 
be  impossible  to  move  ahead  without  having  some  human  data. 

Dr.  Haselkorn  added  that  he  felt  the  protocol  should  contain  positive  controls  on  all  samples 
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to  rule  out  the  possibility  of  having  no  RNA  in  a sample.  Dr.  Deisseroth  said  that  this  was 
a good  suggestion  and  in  fact  is  part  of  the  algorithm  for  PCR  analysis. 

Dr.  Carmen  said  he  had  some  minor  changes  in  wording  in  the  consent  document  that  he  felt 
were  also  called  for  which  had  not  been  noted  in  Dr.  Walters'  summary.  He  said  the  changes 
were  under  "Description  of  Research,"  paragraph  3,  beginning  on  line  11,  to  strike  out  the 
term  "DNA  molecule"  and  insert  "a  bacterial  marker  gene"  in  its  place.  Then  change  the 
sentence  in  the  same  paragraph  that  begins  with  "Thirty  percent  of  your  stored  cells..."  to  read: 

"Thirty  percent  of  your  stored  cells  will  be  mixed  with  a specially  engineered 
mouse  virus  which  cannot  cause  an  infection  in  the  body.  This  virus  will  mark 
your  cells  with  a bacterial  gene  that  makes  it  possible  to  find  these  cells." 

Dr.  Deisseroth  agreed  to  make  these  changes  in  the  informed  consent  document. 

Dr.  Mclvor  said  he  was  not  in  agreement  that  a negative  result  would  mean  that  the  relapse 
was  caused  by  residual  systemic  leukemic  cells.  He  noted  that  if  10%  of  the  cells  were 
marked  and  only  1 cell  contributed  to  the  regeneration  of  a tumor  and  it  all  came  from  the 
marrow,  there  was  a 90%  probability  that  there  will  not  be  any  marked  cells  in  the  population 
of  relapsed  tumor  cells.  Dr.  Mclvor  asked  that  the  informed  consent  document  state  "It  is 
also  possible  that  no  information  will  be  gained  from  the  gene  marking  study."  Dr.  Deisseroth 
agreed  to  include  this  in  the  consent  form. 

Dr.  McGarrity  asked  Dr.  Walters  to  compile  a master  copy  of  the  changes  which  were  made 
to  the  informed  consent  document  and  then  asked  for  a motion  on  the  protocol. 

Dr.  Mclvor  moved  that  the  protocol  be  approved  contingent  upon  the  changes  in  the  informed 
consent  document  and  with  the  suggestion  that  a large-scale  dry  run  be  attempted  before  the 
actual  experiment  is  performed  in  up  to  10  patients.  He  asked  for  clarification  on  the  early 
stopping  rule  to  be  employed  in  the  protocol.  Dr.  Deisseroth  said  that  the  usual  rule  was  in 
therapeutic  protocols  to  stop  if  there  are  3 treatment  deaths.  In  this  case,  if  there  were  3 
failures  to  engraft  the  study  would  be  stopped.  He  noted  that  the  investigators  would  have 
back-up  unmarked  marrow  to  cover  this  contingency  and  thereby  not  subject  the  patients  to 
an  adverse  outcome  in  terms  of  the  viral  marking  on  the  viability  of  the  marrow. 

Dr.  R.  Murray  seconded  Dr.  Mclvor's  motion. 

Dr.  Leventhal  asked  if  Dr.  Deisseroth  was  going  to  provide  a full  revised  protocol  with  a road 
map  stating  when  each  step  would  be  done.  He  said  he  would  send  that  in  immediately. 

There  being  no  further  discussion.  Dr.  McGarrity  put  the  motion  to  a vote.  The  motion 
passed  by  a vote  of  19  in  favor,  none  opposed  and  no  abstentions. 

Dr.  McGarrity  then  called  on  Dr.  Brenner  to  present  the  next  agenda  item. 
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XI.  PROPOSED  ADDITIONS  TO  APPENDIX  D OF  THE  NIH  GUIDELINES  REGARDING 
HUMAN  GENE  TRANSFER  PROTOCOLS  ENTITLED  A PHASE  ////  TRIAL  OF  HIGH- 
DOSE  CARBOPLATIN  AND  ETOPOSIDE  WITH  AUTOLOGOUS  MARROW  SUPPORT 
FOR  TREATMENT  OF  STAGE  D NEUROBLASTOMA  IN  FIRST  REMISSION:  USE  OF 
MARKER  GENES  TO  INVESTIGATE  THE  BIOLOGY  OF  MARROW  RECONSTITUTION 
AND  THE  MECHANISM  OF  RELAPSE;  AND  A PHASE  II  TRIAL  OF  HIGH-DOSE 
CARBOPLATIN  AND  ETOPOSIDE  WITH  AUTOLOGOUS  MARROW  SUPPORT  FOR 
TREATMENT  OF  RELAPSE/REFRACTORY  NEUROBLASTOMA  WITHOUT  APPARENT 
BONE  MARROW  INVOLVEMENT:  USE  OF  MARKER  GENES  TO  INVESTIGATE  THE 
BIOLOGY  OF  MARROW  RECONSTITUTION  AND  THE  MECHANISM  OF  RELAPSE: 

Dr.  Brenner  apologized  for  not  being  at  the  meeting  in  the  morning  due  to  a misunderstand- 
ing in  meeting  location.  He  said  these  protocols  were  similar  to  those  proposed  and  approved 
at  the  last  RAC  meeting  for  AML,  as  well  as  the  protocol  of  Dr.  Deisseroth  which  was  just 
discussed. 

Dr.  Brenner  said  that  children  who  have  neuroblastoma  who  are  over  the  age  of  one  year  who 
go  into  remission  with  chemotherapy  almost  invariably  relapse.  He  said  the  aim  of  the  study 
was  to  try  to  eradicate  the  minimal  residual  disease  which  causes  the  relapse  by  giving  them 
intensive  chemotherapy  followed  by  autologous  bone  marrow  transplantation. 

He  said  that  previous  experience  had  shown  that  many  of  these  children  subsequently  relapse 
nonetheless  and  that  this  may  be  because  the  disease  was  not  eradicated  in  the  patient  or  that 
the  marrow  harvested  prior  to  the  most  intensive  chemotherapy  contained  residual  tumor  cells 
which  have  then  repopulated  the  patient  and  caused  relapse.  He  said  that  if  it  could  be 
determined  that  the  marrow  contained  these  cells,  the  investigators  could  undertake  a process 
of  purging  to  remove  those  cells  from  the  marrow  before  reinfusion.  He  noted  that  although 
purging  techniques  exist  for  neuroblastoma  in  marrow  it  is  not  known  whether  malignant  cells 
remain  in  the  marrow  or  whether  the  purging  techniques  currently  available  actually  remove 
the  malignant  cells.  However,  if  a technique  of  purging  the  marrow  could  be  determined  then 
it  would  make  possible  autologous  marrow  transplant  with  a marrow  known  to  be  safe  and 
the  children  could  then  undergo  multiple  courses  of  highly  intensive  chemotherapy  which 
could  eradicate  a higher  proportion  of  minimal  residual  disease  and  actually  start  curing  a 
higher  proportion  of  patients. 

He  said  that  this  was  an  investigational  protocol  to  some  extent,  but  it  was  hoped  that  it  could 
be  moved  quickly  into  practice  to  allow  a therapeutic  benefit  by  developing  better 
methods  of  marrow  purging  and  thereby  increasing  the  possibility  of  curing  a higher 
proportion  of  children  with  advanced  disease. 

He  said  he  would  outline  the  experimental  basis  for  the  protocol  and  then  discuss  the  clinical 
relevance  and  experimental  details. 

He  said  it  was  possible  to  actually  identify  neuroblastoma  cells  grown  from  the  marrows  of 
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patients  with  the  disease  and  they  have  a very  distinctive  morphology.  They  look  different 
from  normal  hematopoietic  cells  in  that  they  are  larger  and  have  neurofibriles  which  extend 
from  them.  They  can  also  be  identified  more  definitively^  vitro,  by  use  of  monoclonal 
antibodies.  Secondly,  they  are  able  to  be  marked  and  grown  on  selective  media.  Dr.  Brenner 
said  the  efficiency  of  marking  is  rather  lower  than  in  AML»  at  1-3%,  with  a wide  variation  of 
0-14%.  This  can  be  confirmed  by  PCR  analysis.  He  said  he  was  reasonably  confident  that 
neuroblastoma  colonies  growing  in  selective  media  could  be  marked  pre-infusion.  However, 
he  noted  that  at  the  1-3%  transduction  efficiency  level,  the  question  was  whether  these  could 
be  detected  subsequently  after  relapse  in  the  patient.  He  said  this  was  contingent  upon  how 
many  cells  were  causing  the  relapse.  He  said  that  if  only  one  cell  were  causing  it,  there  would 
only  be  a .3%  chance  of  detecting  a marked  cell  in  the  patient.  However,  if  hundreds  or 
thousands  of  cells  contributed  to  the  relapse,  then  there  would  be  about  a 95  percent  chance 
of  detecting  marked  cells  in  the  patient.  He  noted  that  even  with  a .1%  transduction  efficiency 
level,  if  1,000  malignant  cells  remained  behind  in  the  remission  marrow,  then  the  investigators 
would  have  a 95%  chance  of  detecting  a marked  relapse  within  the  first  3 patients  who 
relapse. 

He  said  it  was  important  to  know  how  likely  it  would  be  that  this  number  of  malignant 
neuroblastoma  cells  would  be  left  behind  in  the  remission  marrow  of  the  patients.  He  said 
that  by  looking  at  AML  in  which  the  ability  to  detect  residual  malignant  cells  is  more 
sophisticated  and  more  sensitive  than  for  neuroblastoma  cytogenetic  methods  only  allow  for 
the  detection  of  2-5%  of  residual  blasts.  However,  fluorescence  microscopy  allows  the 
detection  of  from  1 in  1,000  to  1 in  10,000  malignant  cells.  This  would  mean  that  a 20 
kilogram  child  could  still  be  receiving  at  least  20,000  blasts  in  a marrow  reinfusion  since  100 
million  marrow  cells  are  infused  per  kilogram.  He  said  that  as  more  sensitive  methods  have 
come  into  use  for  detecting  minimal  residual  disease  in  marrows  that  are  said  to  have  been 
in  remission  that  when  they  have  been  examined  retrospectively  they  have  turned  out  to  be 
in  florid  relapse.  Therefore,  he  said  that  it  was  likely  that  most  of  the  remission  marrows  will 
have  a substantial  number  of  contaminating  neuroblastoma  cells  and  that  a 1-3%  transduction 
efficiency  would  be  adequate  to  detect  in  subsequent  relapse. 

Dr.  Brenner  said  that  since  as  few  as  1,000  neuroblastoma  cells  can  be  detected  in  a remission 
marrow  if  there  is  a marked  relapse,  and  since  the  most  sensitive  technique  now  available  will 
detect  1 in  10,000,  this  technique  will  allow  the  investigators  to  evaluate  the  efficacy  of  purging 
and  determine  whether  or  not  this  risky  procedure  should  be  carried  out. 

Dr.  Atlas  said  that  he  would  first  relay  the  comments  of  Dr.  Kelley  to  the  committee.  Dr. 
Kelley  had  said  that  he  felt  Dr.  Brenner  had  responded  to  the  provisions  of  the  HGTS  and, 
while  he  was  not  judging  how  he  would  vote  after  hours  of  discussion  which  may  ensue,  his 
comments  were  indeed  favorable. 

Turning  to  his  own  review.  Dr.  Atlas  said  that  he  was  somewhat  confused  as  to  whether  or 
not  there  had  been  an  adequate  response  to  the  first  provision  set  down  by  the  HGTS  that, 
in  fact,  there  be  further  evaluation  of  the  procedures  for  in  vitro  bone  marrow  assays  to  detect 
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residual  tumor.  He  noted  that  Dr.  Brenner  did  not  address  this  issue  in  his  letter  that  was 
sent  as  a follow-up  to  the  HGTS  meeting.  He  said  he  would  defer  to  Dr.  Walters  whether 
the  response  to  this  was  adequate. 

Dr.  Atlas  said  that  with  regard  to  the  second  provision  laid  down  by  the  HGTS  in  regard  to 
the  stopping  rule  that  he  felt  there  was  some  confusion  as  to  which  document  actually  was  the 
one  supplied  in  response  to  this  request.  He  said  his  comments  would  be  based  on  tab  1435. 
He  said  he  was  concerned  about  the  first  paragraph  which  indicates  that  there  is  now  another 
procedure  under  development  that  may  obviate  the  gene  marking  and  that  this  would  cause 
the  study  to  be  stopped.  He  said  it  wasn't  clear  to  him  what  percent  of  patients  would  be 
treated  with  this  new  procedure  and  whether  it  was  sensitive  enough  to  determine  that  the 
gene  marking  protocol  was  not  necessary. 

Dr.  Atlas  said  there  were  also  problems  with  the  informed  consent  document.  First,  he  said 
he  was  not  convinced  that  the  form  would  be  intelligible  to  a child  of  7 years  of  age.  Further, 
he  wanted  to  know  how  some  of  the  information  would  be  used,  in  particular  studies  which 
are  to  be  done  before  treatment.  He  said  it  was  unclear  whether  these  results  would  be  used 
as  entrance  criteria  and  further  whether  the  patient  would  be  notified  of  the  findings  resulting 
from  these  studies.  Further,  he  noted  there  were  typographical  errors  in  the  document. 

Dr.  Atlas  commented  that  he  felt  this  consent  form  had  the  same  problem  as  many  others  that 
had  been  reviewed  to  date  in  that  it  failed  to  separate  the  separate  the  alternate  procedures 
that  are  potentially  therapeutic  from  the  gene  marking  procedure  which  has  a negligible 
chance  of  providing  any  therapeutic  value  to  the  patients.  He  said  there  was  a need  to 
separate  these  issues  of  therapy  from  issues  of  research.  Finally,  in  the  consent  form,  he 
noted  that  paragraph  8 was  the  only  time  the  phrase  "my  child's  care"  is  missing  in 
descriptions  of  what  is  to  be  undertaken  and  he  said  he  assumed  this  was  a typographical 
error  and  said  he  believed  it  should  be  corrected  to  the  standardized  form  of  "my  (my  child's) 
care." 

Mr.  Brewer  said  his  concerns  were  mainly  with  the  consent  form  and  that  Dr.  Atlas  had 
covered  most  of  them.  He  said  there  was  a general  question  of  formatting  which  he  believed 
needed  to  be  discussed.  He  suggested  that  the  logical  flow  of  the  document  was  not  very  good 
and  suggested  the  investigators  use  the  examples  from  Pittsburgh  and  M.D.  Anderson  as 
models  to  follow,  provided  their  local  institutional  committees  had  no  problems  with  this. 

Secondly,  Mr.  Brewer  said  that  clearly  there  are  different  risks  involved  in  the  therapeutic 
portions  of  the  study  than  there  are  in  the  gene  marking  portions  and  he  said  he  felt  these 
should  be  kept  separate  for  clarity.  He  also  suggested  adding  a sentence,  as  in  Dr. 
Deisseroth's  protocol,  relative  to  the  fact  that  a negative  result  may  not  result  in  any  useful 
information  being  gained.  He  said  that  in  consent  forms  which  had  been  reviewed  in  the  past 
there  was  a statement  which  recognized  that  no  monetary  payment  would  be  made  in  the 
event  of  physical  injury  or  illness  while  on  the  protocol  which  required  amending  to  state  that 
this  was  only  the  case  for  non-negligent  injury  or  illness.  He  said  this  should  be  corrected  to 
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read  likewise  in  this  case.  He  also  questioned  who  made  the  determination  in  the  event  of 
injury  or  illness  who  made  the  decision  as  to  what  constituted  necessary  medical  treatment. 
He  said  this  should  be  clarified. 

Mr.  Brewer  added  that  the  use  of  the  term  "cure"  was  altogether  too  definitive  and  that 
perhaps  it  should  be  replaced  by  something  along  the  lines  of  "the  best  medically  indicated 
treatment."  He  said  that  in  the  discussion  of  the  risks  there  was  no  reference  to  adverse 
efiects  on  antibiotic  therapies  and  said  he  felt  it  should  be  made  clear  to  the  patients  that  this 
procedure  may  in  fact  weaken  the  effects  of  such  therapies. 

Mr.  Brewer  noted  that  the  introduction  and  summary  were  confusing  to  him  and  he  had  made 
an  effort  to  roughly  rewrite  these  sections.  He  said,  however,  that  since  he  was  a lay  person 
that  it  should  not  be  held  to  be  a requirement  that  the  protocol  be  revised  in  this  respect  and 
he  offered  it  to  Dr.  Brenner  for  his  use. 

Ms.  Buc  said  the  assent  document  stated  the  following:  "You  will  also  receive  a total  of  eight 
bone  aspirates."  She  said  this  should  be  put  into  language  understandable  to  a child. 

Dr.  Mclvor  said  the  protocol  was,  in  fact,  subject  to  the  same  limitations  in  terms  of  coming 
up  with  informative  results  as  the  other  protocols  which  had  been  addressed  at  today's 
meeting.  He  asked  what  was  known  about  what  might  be  contributing  to  tumor  relapse  in 
neuroblastoma  and  asked  if  there  had  been  any  studies  in  animals  looking  at  this  issue.  He 
specifically  was  interested  in  knowing  how  many  cells  were  necessary  in  order  to  form  a tumor 
in  an  experimental  system  and  if  anything  had  ever  been  tried  to  determine  the  clonality. 

Dr.  Krogstad  said  he  felt  many  of  the  questions  which  were  being  asked  would  not  be 
answered  during  this  discussion,  but  only  through  performing  experiments,  and  he  said  he 
hoped  that  in  the  future  the  investigators  carrying  out  this  research  will  update  the  committee 
on  what  their  evolving  information  is  concerning  these  topics  which  are  heavily  debated  during 
these  meetings. 

Dr.  McGarrity  noted  that  as  part  of  the  approval  process  all  investigators  are  asked  to  update 
the  RAC  as  to  the  progress  on  their  protocols  at  least  once  every  six  months. 

Dr.  Anderson  noted  that  they  had  been  giving  updates  at  each  meeting  of  both  the  HGTS  and 
the  RAC  since  their  protocols  had  been  approved  and  said  he  felt  there  was  no  problem  in 
continuing  this  process.  Dr.  McGarrity  noted  that  with  the  increased  number  of  protocols  and 
the  increasing  number  of  investigators  who  are  not  geographically  located  in  the  Washington, 
D.C.  metropolitan  area,  that  perhaps  consideration  should  be  given  to  written  short  reports 
rather  than  oral  reports  before  the  RAC  and  HGTS. 

Dr.  McGarrity  then  asked  Dr.  Brenner  to  respond  to  the  comments  of  the  reviewers.  Dr. 
Brenner  said  that  as  far  as  his  responses  to  the  provisions  laid  down  by  the  HGTS,  he  felt  the 
answer  to  their  first  provision  was  found  in  Appendix  E,  which  describes  how  the  investigators 
plan  to  analyze  the  marrow  and  determine  whether  it  contains  relapsed  cells.  He  continued 
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by  saying  that  there  is  no  method  currently  that  will  allow  investigators  to  know  that  the 
marrow  is  going  to  cause  a relapse  and  all  that  can  be  said  is  that  some  marrows  are  likely 
to  be  contaminated.  However,  it  is  impossible  to  know  whether  those  contaminating  cells  are 
clonogenic  or  not,  or  whether  they  are  end-stage  cells  incapable  of  proliferation.  He  noted 
that  there  is  an  in  vitro  technique  under  development  which  will  allow  investigators  to 
determine  whether  the  patient  will  develop  a marked  relapse,  and  if  this  becomes  available 
the  investigators  will  be  able  to  avoid  carrying  out  the  marking  of  the  cells.  This  was  the 
premise  underlying  the  stopping  rule  which  had  been  mentioned  previously. 

Dr.  Leventhal  said  that  at  present  the  in  vitro  cultures  were  state-of-the-art  for  the  treatment 
of  neuroblastoma,  however  the  results  are  not  received  until  after  the  marrow  is  reinfused. 
She  underlined  that  this  was  not  any  different  than  standard  experimental  clinical  practice  in 
these  patients  at  this  time. 

In  response  to  Dr.  Atlas'  question  about  the  pre-treatment  studies.  Dr.  Brenner  said  that  these 
tests  would  help  investigators  to  assess  risk  and  if  such  conditions  were  found  the  patient 
would  be  notified  that  they  may  be  at  increased  risk  by  undergoing  the  protocol.  He  noted 
that  if  HIV  were  found  the  patient  would  not  be  transplanted  because  of  the  difficulty 
involved  with  doing  a transplant  on  an  immunosuppressed  host.  He  said  he  would  add  a 
phrase  in  the  informed  consent  document  to  state:  "We  will  discuss  these  altered  risks  with 
you  (your  child)." 

He  noted,  in  response  to  the  question  referring  to  the  language  difficulty  in  the  assent  and 
consent  forms,  that  the  Medical  Editing  Department  had  revised  these  forms  to  conform  with 
the  reading  comprehension  level  of  8-10  year  olds.  He  did  say  he  agreed  that  some  of  the 
language  was  still  very  complex  and  agreed  to  have  them  reassess  this.  He  also  said  he  would 
try  to  separate  the  experimental  and  therapeutic  benefits  although  some  of  these  children 
were  expected  to  go  on  to  participate  in  subsequent  protocols.  He  said  that  at  least  they 
would  add  in  a sentence  noting  that  the  gene  marking  may  not  work,  as  well  as  some  note  of 
the  fact  that  antibiotic  therapy  may  require  some  adjustment.  He  said  the  word  "cure"  had 
been  purposely  put  into  the  document  because  a proportion  of  patients  do  become  long-term 
survivors  and  are  apparently  cured.  He  said  he  would  modify  this  wording  but  he  felt  that 
there  was  a hope  that  at  least  some  of  the  patients  would  be  long-term  survivors  and  for  all 
intent  and  purposes  cured  of  their  neuroblastoma. 

Dr.  Brenner  said  that  the  question  of  who  decides  what  is  necessary  care  is  a part  of  a list  of 
10  phrases  and  questions  derived  from  an  NIH  document  and  which  had  appeared  in  all 
protocols  developed  by  his  institution.  He  said  that  as  a rule  the  provision  of  care  was 
liberally  administered  and  that  if  there  were  any  question  or  doubt  about  the  care  being  given 
to  any  patient  that  the  investigators  would  wish  to  see  the  patients  and  will  have  an 
opportunity  since  there  is  a plan  to  follow  these  patients  up  for  a long  period. 

Dr.  Brenner  said  that  animal  data  was  unclear  as  to  whether  neuroblastoma  was  the  result  of 
a single  cell  or  many  cells  and  he  said  this  was  also  the  case  in  human  cell  lines.  He  noted 
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that  he  was  disappointed  with  the  way  in  which  human  neuroblastoma  cell  lines  reflect  the 
behavior  of  the  tumor.  He  said  that  cloning  efficiencies  vary  widely  and  that  different  cell 
lines  show  different  adhesion  molecules  and  respond  in  a varied  maimer  to  growth  factors. 
He  said  the  wide  range  of  transduction  efficiencies  (0-14%)  was  a clear  reflection  of  this  fact. 

Dr.  Leventhal  noted  that  it  was  unclear  as  to  how  many  bone  marrow  biopsies  would  be 
performed  and  stressed  that  she  felt  it  was  necessary  to  know  the  morphology  on  each  biopsy. 
She  said  the  procedures  for  bone  marrow  biopsy  needed  to  be  more  clearly  spelled  out  in  the 
document.  Dr.  Walters  suggested  the  investigators  separate  the  consent  form  for  the  bone 
marrow  transplant  patients  from  the  consent  for  the  gene  marking,  and  if  this  were  done 
suggested  using  Dr.  Deisseroth's  model  of  a consent  form.  Dr.  Breimer  said  this  was 
acceptable  to  him  and  that  he  felt  this  should  then  be  done  for  the  AML  protocol  as  well. 

Dr.  Geiduschek  asked  if  it  was  known  if  there  was  zero  clonality  in  the  multi-cell  population 
which  is  amplified  during  relapse.  Dr.  Breimer  said  that  the  basic  assumption  that  is  being 
made  is  that  all  the  cells  grow  equally  and  that  having  a retroviral  marker  will  neither  favor 
nor  hinder  subsequent  growth  and  that  all  cells  that  are  clonigenic  would  be  marked  in  the 
same  proportion  in  the  patients. 

Dr.  Mclvor  said  that  he  wanted  to  know  if  there  were  animal  models  for  neuroblastoma  that 
had  been  studied  which  looked  at  the  issue  of  the  range  of  cell  doses  that  are  necessary  in 
order  to  generate  tumor  relapse.  He  said  he  felt  this  information  should  be  available. 

Dr.  Breimer  noted  that  between  1,000  and  1 million  human  neuroblastoma  cells  are  sufficient 
to  produce  tumors  in  SCID  mice,  a strain  that  has  a severe  immune  deficiency.  He  noted  that 
it  was  hard  to  interpret  and  said  he  was  not  convinced  that  this  data  had  any  relevance  to 
fresh  tumors  since  they  are  biologically  different. 

Dr.  Leventhal  asked  what  would  be  done  if  the  patient  relapsed  somewhere  other  than  in  the 
marrow.  Dr.  Breimer  replied  that  if  it  wasn't  clinically  indicated  for  diagnosis  that  a biopsy 
would  not  be  done  simply  to  address  the  gene  marking  question. 

Dr.  Hirano  asked  who  would  bear  the  cost  of  these  treatments  and  said  this  should  be  stated 
clearly  in  the  consent  form.  Dr.  Brenner  said  that  since  St.  Judes  was  a charitable  institution 
and  no  patients  are  charged  for  any  procedures,  that  this  was  not  an  issue.  He  noted  that  St. 
Judes  even  pays  for  airline  tickets  and  hotel  accommodations  for  the  parents  of  the  children. 

Dr.  Carmen  said  that  in  the  section  entitled  "Marrow  Harvest  and  Marking"  the  term  "gene" 
should  be  amplified  by  the  use  of  the  word  "bacterial"  to  show  that  the  marking  gene  is  a 
"bacterial  marking  gene"  in  all  cases.  Dr.  Brenner  said  he  would  make  this  change. 

It  was  agreed  that  Dr.  Walters  and  Mr.  Brewer  would  review  the  consent  form  at  a later  date 
to  ensure  that  all  the  revisions  had  been  properly  made,  since  they  had  been  agreed  upon  by 
Dr.  Brenner  and  all  that  was  needed  was  an  assurance  they  had  all  been  accomplished. 
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Dr.  Krogstad  moved  for  approval  of  the  proposals,  pending  the  changes  as  described  in  the 
previous  discussions.  Dr.  Gellert  seconded  the  motion.  There  being  no  further  discussion, 

I the  Chair  put  the  motion  to  a vote.  The  motion  passed  unanimously  by  a vote  of  19  in  favor, 

I none  opposed  and  no  abstentions. 

! 

I Dr.  McGarrity  then  called  on  Dr.  Hirano  to  present  the  next  item  on  the  agenda. 

XII.  PROPOSED  AMENDMENT  TO  SECTION  I-C-2  AND  DELETION  OF  SECTION  III-A-2 

j OF  THE  NIH  GUIDELINES  REGARDING  DELIBERATE  RELEASE: 

! Dr.  Hirano  said  the  two  arguments  that  have  been  put  forward  frequently  in  favor  of  the 
proposal  that  the  RAC  and  the  NIH  Guidelines  eliminate  wording  related  to  deliberate  release 
I are: 

! 1.  That  the  RAC  has  not  reviewed  an  experiment  of  this  type  for  several  years; 

and, 

j 2.  That  experiments  of  this  type  are  currently  being  reviewed  within  the  framework 

of  existing  regulations  by  other  Federal  agencies,  notably  the  EPA  and 
USDA/APHIS. 

She  said  that  careful  consideration  needed  to  be  given  to  this  issue  in  order  to  avoid  a gap 
in  oversight  of  experiments  involving  recombinant  organisms  if  these  sections  relevant  to 
' deliberate  release  are  removed  from  the  NIH  Guidelines.  She  noted  that  the  "Coordinated 
Framework  for  Regulation  of  Biotechnology"  was  still  not  in  place  and  that  EPA  and 
USDA/APHIS  were  really  concerned  with  commercial  applications  of  the  technology  and  that 
since  some  experiments  are  looking  at  basic  ecological  questions  which  may  not  involve  a 
plant  pathogen,  there  would  still  be  a gap  in  oversight  for  these  types  of  experiments  if  the 
I NIH  Guidelines  were  amended  to  remove  these  sections  dealing  with  deliberate  release.  Also 
j she  noted  that  experiments  performed  abroad  are  also  covered  by  the  NIH  Guidelines  under 
! two  circumstances: 

I, 

» 

1.  If  they  are  supported  by  NIH  funds;  and, 

I 2.  If  they  involve  deliberate  release  into  the  environment  or  testing  in  humans. 

I Furthermore,  she  noted  that  paragraph  III-A-2  requires  RAC  review,  NIH  approval  and  IBC 
approval  before  initiation  of  an  experiment  involving  deliberate  release  into  the  environment 
j of  any  organism  containing  recombinant  DNA,  except  for  certain  classes  described  in 
I Appendix  L.  She  said  removal  of  III-A-2  could  be  interpreted  as  meaning  that  these 
ii  experiments  no  longer  require  IBC  approval,  and  thus  a void  in  the  oversight  process  would 

;i  be  created.  She  said  that  despite  the  progress  that  has  been  made  in  oversight  by  other 

Federal  agencies,  that  until  there  is  assurance  that  some  agency  will  be  responsible  for  review 
and  oversight  of  these  experiments  that  the  wording  should  not  be  withdrawn  from  the  NIH 
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Guidelines. 

Dr.  McGarrity  called  on  Dr.  Wivel  for  his  comments.  Dr.  Wivel  noted  that  Section  III-A  of 
the  NIH  Guidelines  describes  the  four  triggers  for  national  review  which  includes  experiments 
involving  both  human  gene  therapy  as  well  as  deliberate  release  into  the  environment.  He 
said  removal  of  the  deliberate  release  experiments  from  this  section  would  not  preclude  the 
review  of  environmental  release  experiments  by  a local  IBC.  He  noted  that  this  was  covered 
in  Appendices  P and  Q of  the  NIH  Guidelines.  He  said  this  would  simply  result  in  the  trigger 
for  RAC  review  being  removed. 

Dr.  Hirano  asked  where  Appendices  P and  Q were  in  the  NIH  Guidelines.  Dr.  Wivel 
explained  that  these  appendices  had  been  completed  and  approved  by  the  RAC,  however  an 
environmental  assessment  had  still  to  be  completed  before  they  could  be  officially  included 
in  the  NIH  Guidelines,  but  that  investigators  are  provided  with  these  appendices  and  advised 
that  they  are  to  be  viewed  as  guidance  for  the  investigators  although  they  are  not  included  in 
the  formal  document  yet. 

Dr.  Hirano  said  she  had  spoken  with  her  local  IBC  relative  to  this  issue  and  that  they  said 
they  would  be  concerned  if  RAC  removed  itself  from  this  arena  completely  insofar  as  they 
rely  on  the  RAC  as  a "safety  net"  for  their  deliberations. 

Dr.  Krogstad  said  that  he  had  originally  felt  in  favor  of  the  proposal,  however  that  he  felt  Dr. 
Hirano's  points  were  valid.  He  said  on  one  hand  he  felt  the  trend  has  been  away  from  RAC 
review  of  these  proposals,  however  what  was  needed  was  a practical  way  to  remove  RAC  from 
the  process  without  leaving  a void  in  the  review  process  and  he  said  he  thought  this  is  the 
process  which  needed  to  be  addressed. 

Dr.  Haselkom  said  he  had  no  difficulty  with  the  proposed  amendments  since  99.9  percent  of 
the  cases  are  outside  the  purview  of  the  RAC  at  this  time  and  most  were  of  an  industrial 
nature.  Further,  he  noted  that  there  had  been  no  cases  of  harm  to  the  environment  from  any 
experiments  conducted  thus  far. 

Dr.  McGarrity  called  on  Dr.  Sue  Tolin  from  the  USDA  for  her  comments.  She  said  it  was 
the  position  of  the  USDA  that  ultimately  RAC  should  not  be  in  the  business  of  reviewing 
experiments  dealing  with  release  into  the  environment  and  she  noted  they  had  been  actively 
seeking  a mechanism  to  supply  guidance  to  investigators,  whether  in  academic  institutions  or 
in  industry,  but  that  this  mechanism  is  not  yet  in  place.  She  noted  that  USDA  was  actively 
involved  in  formulating  Appendices  P and  Q,  but  noted  that  even  they  did  not  cover  planned 
introductions  outside  of  a controlled  environment  with  the  exception  of  at  the  lowest  levels 
in  animals. 

Dr.  Tolin  said  she  favored  deletion  of  the  particular  clauses  called  for  in  this  proposal  but  that 
she  envisioned  two  problems: 
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1.  Section  I-C  refers  to  experiments  abroad  and  that  EPA  and  USD  A/ APHIS  has 
no  jurisdiction  abroad;  and, 

2.  Section  III-A-1  states  that  "If  experiments  in  this  category  are  submitted  to 
another  Federal  agency  the  RAC  will  not  review  them,”  and  this  would  then 
remove  the  requirement  for  experiments  not  reviewed  by  another  Federal 
agency  to  obtain  RAC  approval. 

Therefore,  if  paragraph  III-A-2  is  removed  from  the  NIH  Guidelines,  all  that  would  be 
required  would  be  the  prior  approval  of  the  local  IBC.  Further,  this  would  apply  to  all 
organisms  now  listed  as  exempt  under  the  NIH  Guidelines  and  that  this  would  cause  such 
experiments  to  not  even  be  reviewed  by  the  local  BBCs.  She  said  she  was  not  sure  that  this 
is  what  was  intended  by  the  proposals. 

In  conclusion.  Dr.  Tolin  noted  that  the  USDA  Guidelines  were  published  for  comment  in 
February  and  the  comment  period  closed  on  April  2,  1991.  She  said  the  AGRAC  had  just 
met  and  had  received  70  comments  on  those  guidelines  and  she  expected  revisions  would  have 
to  be  made  and  republished  for  comment  at  some  future  date.  She  was  unsure  of  a target 
date  for  implementation  of  the  USDA  Guidelines  but  noted  that  USDA  was  collaborating  and 
coordinating  with  other  regulatory  agencies  in  this  respect  as  well. 

Dr.  Henry  Miller  of  the  Food  and  Drug  Administration  (FDA)  said  that  he  thought  the 
AGRAC  Guidelines  lacked  regulatory  requirements  and  teeth  because  of  lack  of  sanctions 
for  violation.  Further,  he  said  that  continued  NIH  involvement  in  deliberate  release 
experiments  was  not  necessary,  not  sufficient,  and  confounded  the  ability  of  regulatory 
agencies  to  carve  out  categorical  exemptions  from  what  needs  to  be  dealt  with  on  a case-by- 
case  basis.  He  urged  the  RAC  to  approve  the  proposal  to  delete  these  paragraphs  from  the 
NIH  Guidelines. 

Dr.  McGarrity  gave  a brief  historical  outline  of  the  issue  of  deliberate  release  as  it  was  viewed 
by  the  RAC  over  the  years.  He  noted  that  the  USDA  had  developed  their  guidelines  with  the 
aim  of  dovetailing  with  the  NIH  Guidelines.  He  said  the  committee  should  take  a serious  view 
of  their  role  as  being  advisory  to  the  NIH  Director  and  that  the  real  issue  was  whether  a void 
would  be  created  in  oversight  by  removal  of  these  paragraphs.  Furthermore,  he  noted  that 
the  RAC  had  not  reviewed  an  environmental  release  protocol  since  1984. 

Dr.  Wivel  underlined  the  fact  that  the  removal  of  these  paragraphs  would  not  in  any  way 
affect  the  way  which  local  IBCs  deal  with  environmental  release  and  the  fact  that  the  RAC 
does  not  see  the  proposals  is  a reflection  of  the  structure  which  has  been  developed  for  a 
decentralized  system  of  review  of  these  protocols. 

Dr.  Post  asked  what  would  happen  if  the  RAC  no  longer  had  responsibility  for  review  and  an 
IBC  had  a problem  with  review  of  a proposal.  He  asked  if  the  AGRAC  was  properly 
constituted  to  deal  with  such  situations.  Dr.  Tolin  responded  by  saying  that  the  AGRAC  had 
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in  fact  had  a situation  come  up  in  which  an  experiment  did  fall  through  the  crack  as  far  as 
review  was  concerned  and  that  the  research  agency  sponsoring  the  research  provided  an 
environmental  assessment  so  the  experiment  could  be  done.  She  said  it  was  clear  from  this 
case  that  IBCs  are  not  yet  totally  comfortable  in  making  approvals  without  better  guidance 
from  the  Federal  Government  and  she  said  this  was  one  of  the  aims  of  AGRAC. 

Ms.  Buc  suggested  a compromise  might  be  to  delete  the  requirement  that  such  experiments 
come  to  the  RAC,  but  leave  the  possibility  in  place  for  RAC  deliberation  on  them  if 
requested. 

Dr.  Doi  noted  that  from  an  IBC  viewpoint  it  is  felt  that  USDA  is  the  proper  place  to  review 
these  proposals  since  they  have  more  experience  with  the  kinds  of  issues  being  faced  in 
agriculture.  He  said  he  felt  that  once  the  USDA  Guidelines  are  in  place  the  AGRAC  will 
be  a much  better  place  to  review  environmental  release  experiments. 

Dr.  Atlas  commented  that  he  felt  the  EPA  and  USDA  were  the  proper  agencies  to  deal  with 
the  issues  of  environmental  release  once  they  get  their  procedures  and  review  structures  in 
place.  However,  he  noted  that  this  still  left  the  issue  of  foreign  experiments  done  with  NIH 
funds  open,  and  in  fact  seemed  to  leave  the  local  IBC  as  the  only  group  judging  whether  a 
project  funded  by  NIH  and  undertaking  an  environmental  release  in  a foreign  country  should 
be  approved.  He  said  he  felt  it  was  a disservice  to  the  Director  of  NIH  to  be  removing  the 
RAC  from  this  oversight  role. 

Dr.  Wivel  said  that  the  United  States  participates  actively  in  the  OECD  meeting  in  Europe 
and  that  the  current  climate  in  Europe  is  for  stronger  regulatory  procedures  than  in  the 
United  States  and  therefore  the  likelihood  of  vigorous  review  and  more  restrictions  being 
placed  on  investigators  than  in  the  U.S. 

Dr.  McGarrity  also  noted  that  paragraph  I-C  of  the  NIH  Guidelines  states: 

"The  Guidelines  are  applicable  to  projects  done  abroad  if  they  are  supported  by  NIH 
funds." 

Therefore,  any  project  done,  for  any  purpose,  involving  recombinant  DNA  in  any  way  funded 
by  the  NIH  would  fall  under  the  jurisdiction  of  the  NIH  Guidelines^  regardless  of  whether  the 
sections  proposed  for  removal  are  in  the  document  or  not. 

Dr.  Krogstad  asked  Dr.  Wivel  to  comment  on  the  issue  of  deliberate  release  in  third  world 
countries  where  it  could  be  expected  to  be  more  likely  to  take  place  in  order  to  develop  new 
crops  and  where  there  is  less  history  and  tradition  of  regulation.  Dr.  Wivel  said  that  there  is 
a group  of  third  world  countries  who  are  drafting  a "Code  of  Conduct"  for  environmental 
release  experiments,  and  he  said  there  is  sufficient  distrust  in  the  third  world  that  they  are 
doing  this  totally  separate,  rather  than  as  part  of  any  other  recognized  international  groups. 

Dr.  Leventhal  asked  that  if  the  AGRAC  was  better  able  to  deal  with  these  issues  because  of 
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greater  expertise,  whether  they  could  not  simply  be  dropped  from  the  NIH  Guidelines  and  a 
note  sent  to  the  AGRAC  to  make  sure  that  the  categories  of  experiments  now  covered  in  the 
NIH  Guidelines  be  included  in  the  USDA  Guidelines?  Dr.  ToUn  said  the  only  problem  with 
this  was  that  they  could  not  have  oversight  over  experiments  which  are  not  funded  by  USDA 
Therefore  they  could  not  require  review  of  NIH-funded  deliberate  release  experiments. 

Dr.  Atlas  said  he  felt  a crucial  issue  was  the  trigger  for  national  review  could  be  deleted  while 
maintaining  the  ability  for  an  IBC  to  send  a protocol  forward  which  it  was  not  able  to  deal 
with  for  some  reason  and  still  expect  it  to  be  reviewed  by  the  RAC.  Dr.  Wivel  said  that  not 
only  could  they  do  this,  but  in  fact,  they  frequently  write  in  asking  guidance  from  the  RAC 
which  is  normally  supplied  by  ORDA  without  bothering  the  RAC.  He  said  the  removal  of 
these  paragraphs  would  in  no  way  affect  this  ability  to  consult  and,  indeed,  request  RAC 
review  of  a protocol  by  a local  IBC. 

Dr.  Carmen  brought  up  the  issue  of  regulation  of  transgenic  animals.  Dr.  Tolin  said  that  if 
recombinant  DNA  were  involved  the  NIH  Guidelines  would  apply.  Dr.  Miller  noted  that  there 
were  other  ways  to  make  transgenic  animals,  without  using  recombinant  DNA  and  that  these 
are  not  covered  by  the  NIH  Guidelines.  Dr.  Carmen  asked  if  the  RAC  were  not  a suitable 
forum  to  review  such  experiments  because  of  the  traditionally  ethical,  humanistic  manner  in 
which  it  has  viewed  recombinant  DNA  research.  He  asked  Dr.  Wivel  to  comment  on  the 
situation  in  which  an  experiment  was  being  proposed  which  would  fall  under  the  NIH 
Guidelines  and  whether  the  RAC  would  feel  that  since  another  Federal  agency  was  reviewing 
it  that  may  not  have  the  same  expertise,  it  should  be  reviewed  by  the  RAC.  Dr.  Wivel  said 
the  question  would  really  be  one  of  risk  assessment,  level  of  risk  and  level  of  containment 
needed  to  negate  the  level  of  risk. 

Dr.  Mclvor  said  a distinction  should  be  made  between  a naturally  genetically  manipulated 
animal  and  a transgenic  animal,  and  that  furthermore  what  is  really  being  discussed  in  this 
proposal  is  microorganisms,  rather  than  plants  or  animals.  However,  he  said  if  transgenic 
animals  were  to  be  included  in  this  proposal  he  felt  that  this  needed  to  remain  under  RAC 
purview. 

A long  discussion  ensured  over  the  issue  of  transgenic  animals  in  which  Dr.  Mclvor  continued 
by  noting  his  feeling  that  the  RAC  was  the  proper  place  to  review  such  issues.  Dr.  Wivel 
noted  that  this  came  back  to  the  issue  of  product  versus  process,  and  that  if  the  product,  the 
transgenic  animal,  produced  no  risk  to  the  environment  that  there  was  no  reason  to  review 
the  release  unless  such  risk  were  possible.  Furthermore,  he  added  that  the  RAC  did  not 
possess  the  expertise  in  many  of  these  areas  to  assess  this  risk.  Dr.  McGarrity  added  that  the 
'Talbot  Amendment"  would  still  come  into  play  and  that  if  another  agency  were  reviewing 
such  experiments  the  RAC  would  not  review  such  experiments  unless  they  were  funded  by  the 
NIH. 

Dr.  Schaechter  said  he  felt  these  discussions  were  far  afield  from  the  question  of  why  the 
RAC  would  maintain  any  function  that  is  not  purely  recombinant  DNA  He  said  that  human 
gene  therapy  was  an  "exception"  to  this  philosophy.  He  noted  that  the  NIH  Director  had 
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made  a decision  that  the  RAC  not  look  at  the  issue  of  transgenic  animals  and  that  it  is  not 
a mandate  of  the  committee. 

Dr.  Atlas  asked  that  if  the  committee  voted  to  approve  the  proposal  to  remove  these  sections 
from  the  NIH  Guidelines  that  an  advisory  be  sent  to  local  review  boards  to  tell  them  that  the 
RAC  is  not  getting  out  the  business  totally  and  that  they  need  to  continue  to  review  these 
proposals  at  the  local  level. 

Dr.  McGarrity  said  he  assumed  if  this  proposal  were  passed  that  all  of  the  work  on  the 
appendices  currently  approved  by  the  RAC  but  not  yet  promulgated  formally  would  be  turned 
over  to  the  USDA  and  that  they  would  no  longer  need  be  added  to  the  NIH  Guidelines.^  Dr. 
Tolin  said  she  would  see  that  as  the  process  and  that  the  USDA  Guidelines,  when 
promulgated,  would  then  fill  in  where  Appendices  L,  M,  N,  and  O now  are  proposed  in  the 
NIH  Guidelines. 

Dr.  Miller  asked  if  recombinant  DNA  release  experiments  would  still  have  to  go  to  the  IBCs 
under  such  a framework.  Dr.  Tolin  said  they  would  unless  they  were  exempt.  Dr.  Wivel  said 
there  were  many  such  exempt  categories  and  that  the  IBCs  would  still  have  the  prerogative 
to  look  at  an  experiment  and  designate  a containment  level  based  on  risk. 

Dr.  Mclvor  asked  for  clarification  as  to  whether  this  change  in  wording  would  result  in 
experiments  which  will  release  transgenic  animals  into  the  environment  which  are  reviewed 
by  another  agency  to  not  come  to  the  NIH  at  all.  Dr.  Wivel  said  this  was  correct.  Dr.  Mclvor 
said  that  he  could  not  support  such  a proposal  and  that  he  felt  these  experiments  were  within 
the  realm  of  recombinant  DNA  research  and  should  be  reviewed  by  the  RAC. 

Dr.  Bourquin  noted  that  even  if  the  language  were  left  in  the  NIH  Guidelines,  the  project 
probably  would  not  be  reviewed  by  NIH,  unless  that  project  was  supported  by  NIH  funds.  Dr. 
Mclvor  said  that  he  did  not  believe  this  to  be  true  since  most  of  this  type  of  research  was 
being  done  at  institutions  which  did  have  some  NIH  support  and  thus  would  fall  under  the 
purview  of  RAC. 

Dr.  Post  moved  that  the  RAC  accept  the  proposal,  as  printed,  with  the  condition  that  ORDA 
make  any  other  housekeeping  changes  needed  in  the  NIH  Guidelines  to  be  consistent  with  it. 
Dr.  Schaechter  seconded  the  motion. 

There  being  no  further  discussion.  Dr.  McGarrity  put  the  motion  to  a vote.  The  motion 
passed  by  a vote  of  9 in  favor,  5 opposed,  and  3 abstentions. 

Dr.  McGarrity  then  asked  the  committee  to  take  a short,  5 minute  recess,  and  to  reconvene 
to  finish  the  agenda. 

Dr.  McGarrity  called  the  committee  back  to  order  at  1:30  p.m.,  and  asked  Dr.  Ledley  to 
present  the  next  agenda  item. 
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BACKGROUND  INFORMATION  ON  THE  REGISTRY  OF  GENE  TRANSFER  PATIENTS 
ENTITLED,  THE  GENE  TRANSFER  PATIENT  AND  PROVIDER  NETWORK  (GENETRA- 
NET): 

Dr.  Ledley  said  this  proposal  was  a corollary  to  his  proposal  which  he  presented  yesterday 
which  he  had  developed  as  a result  of  his  clinical  training  in  the  field  of  phenylketonuria 
(PKU).  He  described  the  normal  clinical  course  of  PKU,  noting  that  one  of  the  problems  was 
the  ability,  once  the  problem  was  corrected,  to  track  patients  so  that  doctors  could  continue 
to  assess  their  long-term  outcome  as  well  as  to  ensure  that  the  patients,  some  of  whom  were 
treated  at  a very  early  age,  knew  that  they  had  a congenital  genetic  disease  which  and  that 
they  continue  to  carry  this  genotype. 

He  said  he  felt  the  same  type  of  network  needed  to  be  set  up  for  gene  transfer  patients 
patterned  after  the  "Register  of  Selected  Inherited  Metabolic  Diseases  (RSIMD)."  He  said 
this  registry  was  used  as  a model  because  it  already  had  been  operating  for  a number  of  years 
and  had  in  place  the  computer  resources,  personnel  resources  and  other  mechanical  things  to 
do  it  in  a way  that  was  both  ethical  and  feasible.  He  said  the  same  company  that  had 
collaborated  on  developing  the  RSIMD,  Mize  Information  Enterprises,  of  Dallas,  Texas,  was 
being  proposed  to  collaborate  on  this  registry. 

Dr.  Ledley  pointed  to  some  of  the  things  this  registry  could  help  to  track.  He  said  the 
following  are  issues  dealing  with  the  use  of  the  viral  vector: 

1.  Viral  disease  as  a result  of  a defective  vector  or  naturally  recombinant  viruses; 

2.  Insertional  mutagenesis,  leading  either  to  malignancies,  cell  damage,  or  perhaps 
premature  senescence  of  cells; 

3.  Contamination  of  vectors  with  other  viruses; 

4.  Long-term  immune  response  against  either  the  recombinant  gene  products  or 
retroviral  vectors; 

5.  The  issue  of  possible  inheritable  genetic  damage; 

6.  Psychosocial  pathology  affecting  either  self-image,  family,  or  social  structures; 
and, 

7.  The  stability  and  duration  of  functions  that  are  put  into  the  patient. 

He  noted  that  one  good  reason  for  having  such  a registry  is  to  find  adverse  reactions  and  to 
make  inferences  about  what  this  means  relative  to  clinical  practice,  which  requires  large 
numbers  of  patients  to  be  able  to  determine.  He  said  this  registry  would  be  set  up  with  the 
following  goals: 
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1.  To  track  the  patient  through  health  care  providers  to  maintain  a register  of  the 
names  and  addresses  of  the  physicians  of  people  who  have  had  gene  transfer; 

2.  Early  and  significant  assessment  of  adverse  reactions; 

3.  To  inform  the  providers  of  procedures  for  surveillance,  diagnosis  or  therapy  and 
to  allow  for  communication  with  the  health  care  providers; 

4.  To  point  out  to  both  the  research  community  and  the  public  how  many 
procedures  have  been  done  and  what  are  the  complications  that  have  or  have 
not  been  noted;  and, 

5.  To  allow  for  a data  base  to  be  generated  whereby  both  clinical  investigators  and 
others  who  have  specific  questions  will  be  able  to  look  for  a basis  for  doing 
research  in  this  population. 

He  explained  that  the  offices  of  Mize  Information  Enterprises  would  essentially  mail  a 
questionnaire  to  health  care  providers  on  a twice-annual  basis  asking  for  information  about 
the  patients.  All  patients  would  be  asked  to  provide  informed  consent.  Data  from  either 
health  care  providers  or  patients  will  be  reported  back  to  the  offices  of  Mize  Information 
Enterprises  who  will  tabulate  the  data.  Whenever  a potential  adverse  reaction  is  identified 
that  information  will  be  reported  to  Baylor  College  of  Medicine  which  will  immediately 
evaluate  the  adverse  reaction  and  inform  the  clinical  investigators  of  the  adverse  reaction  and 
determine  whether  health  care  providers  and/or  the  public  should  be  notified  of  this  adverse 
reaction. 

Dr.  Ledley  noted  that  this  proposal  will  need  to  be  funded  either  by  the  NIH  or  possibly 
private  patient-oriented  groups,  but  that  it  has  the  support  of  the  community  who  have 
thought  the  most  so  far  about  gene  therapy.  Also,  he  noted  that  it  could  only  be  successful 
with  the  support  and  participation  of  the  investigators  performing  human  gene  therapy 
research.  He  also  noted  that  Dr.  Lotze  had  commented  that  perhaps  the  RAC  could  make 
it  a requirement  of  informed  consent  forms  for  this  type  of  research  to  include  a notation  that 
such  a registry  exists  and  that  the  patients  as  well  as  the  investigators  should  be  encouraged 
to  participate  in  the  registry. 

Dr.  Leventhal  said  she  was  not  opposed  to  the  proposal,  nor  was  she  enthusiastic  about  it. 
She  said  there  were  no  valid  data  to  show  that  the  registry  would  optimize  patient  care.  She 
said  that  she  was  familiar  with  the  Bone  Marrow  Transplant  Registry  and  that  it  had  not  been 
particularly  useful  in  determining  the  efficacy  of  bone  marrow  transplantation.  She  said  the 
individual  institutional  reports  of  comparative  studies  had  really  been  what  helped  to  establish 
what  is  known  about  the  efficacy  and  toxicity  of  bone  marrow  transplantation.  She  also 
pointed  to  the  Wilm's  Tumor  Registry  as  another  similar  example  of  a registry  which  failed 
to  identify  any  further  adverse  effects  of  treatment  than  had  already  been  reported  by 
individual  clinical  investigators.  She  noted  that  funding  for  both  these  registries  had  been 
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discontinued  by  NIH  in  light  of  the  current  federal  budget  crisis. 

In  summary,  she  said  she  supported  the  concept  of  a registry  but  not  with  a sense  of  high 
priority  or  urgency.  Further,  she  said  she  did  not  feel  the  RAC  should  make  it  a requirement 
of  approving  a protocol  that  investigators  in  clinical  trials  participate  in  a registry. 

Dr.  Geiduschek  said  he  and  Dr.  Leventhal  had  arrived  at  similar  conclusions  by  different 
routes.  He  said  the  idea  of  setting  up  and  running  a data  base  to  follow  gene  therapy  patients 
is  a good  one  which  he  thought  would  receive  general  approval  and  would  be  acceptable  to 
the  public.  However,  he  felt  the  RAC  should  not  put  a stamp  of  "exclusive  approval"  on  sucH 
an  individual  project,  and  that  perhaps  a general  call  for  proposals  for  such  a registry  should 
be  made  and  allow  them  to  be  judged  on  a competitive  basis.  He  said  if  the  committee 
disagreed  with  this  view  and  wished  to  specifically  approve  this  proposal  he  would  make 
additional  comments  as  regards  to  specific  portions  of  the  proposal.  However,  he  commended 
Dr.  Ledley  for  his  proposal  and  thanked  him  for  his  work  in  submitting  it. 

Dr.  Doi  had  some  specific  questions  on  the  proposal  but  said  he  felt  the  proposal,  if  it  worketl 
in  the  way  which  was  presented  would  provide  useful  information  to  the  scientific  community, 
the  patients,  and  the  public  and  that  the  whole  concept  of  having  the  medical,  scientific,  and 
ethical  answers  from  this  data  was  a good  one. 

Ms.  Buc  said  that  the  idea  of  a gene  therapy  registry  seemed  to  be  a useful  one,  but  that  she 
felt  one  thing  needed  was  an  ability  for  the  patient  to  contact  the  registry,  possibly  through 
an  free  WATS  line  to  be  able  to  communicate  with  the  registry.  Furthermore,  she  added  that 
with  such  a long-range  endeavor  thought  should  be  given  to  who  would  be  a successor 
principal  investigator  for  such  an  effort. 

Dr.  Krogstad  asked  if  Dr.  Ledley  had  given  any  thought  as  to  whether  ROl  funding  for  this 
project  would  be  the  way  to  go  since  it  is  a long-range  project  and  whether  there  might  be 
other  funding  mechanisms  which  would  be  more  practical.  Further,  he  asked  if  Dr.  Ledley 
had  contemplated  a control  group  for  inclusion  in  the  registry  so  that  valid  epidemiological 
data  could  be  ascertained. 

Dr.  Miller  said  his  own  bias  was  that  such  a registry  might  not  be  appropriate  to  be  funded 
with  public  monies.  Secondly,  he  said  that  if  such  a registry  were  developed,  he  wanted  to 
know  what  types  of  gene  therapy  were  envisioned  to  be  included  in  the  registry.  And  finally. 
Dr.  Miller  asked  whether  the  investigators  had  thought  about  any  mechanism  for  getting 
companies  who  are  carrying  out  gene  therapy  to  participate  in  the  registry  since  it  is  likely  that 
this  may  likely  be  the  largest  group  of  patients  before  too  long. 

Dr.  Mclvor  asked  for  clarification  on  the  term  'Tjiaimually."  He  suggested  that  if  the  proposal 
was  to  send  out  a questioimaire  every  six  months  that  "semi-aimually"  was  a better  term.  Dr. 
Ledley  said  he  would  note  this  and  ensure  it  was  changed. 
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Dr.  Ledley  then  went  on  to  respond  to  the  comments  of  the  reviewers.  He  said  that  the 
concept  of  a gene  registry  is  one  which  had  been  discussed  in  the  past  and  in  fact  the 
investigators  had  been  prodded  by  people  at  the  national  level  to  begin  to  look  at  a 
mechanism  for  setting  this  up.  Secondly,  he  said  that  Ms.  Buc's  comments  about 
communication  with  the  patients  was  a key  point  and  he  said  that  a WATS  line  was 
envisioned  to  be  set  up  as  part  of  the  registry  so  that  the  patients  can  call  to  ask  questions. 
He  said  they  were  nervous  about  this  in  the  sense  that  ^ey  are  not  the  patient's  treating 
physician  and  that  all  they  will  be  able  to  tell  the  patient  in  many  cases  is  to  contact  their 
treating  physician.  Also,  he  noted  the  problem  of  dealing  with  patients  who  move  from 
pediatric  care  to  adult  care  is  a problem  in  the  cancer  registries  and  that  patients  are  lost  to 
follow-up  in  this  process. 

Dr.  Ledley  explained  the  process  of  measuring  an  adverse  reaction  and  discussed  patterns  of 
adverse  reactions  as  well  as  long-term  focus  on  certain  groups  of  patients.  He  said  he  was 
aware  of  the  problems  surrounding  funding.  He  said  he  felt  that  if  the  registry  is  established 
the  companies  involved  in  gene  therapy  research  would  pay  for  the  registry.  He  stressed  that 
he  felt  it  was  important  that  the  concept  gain  the  bacldng  of  the  RAC  and  that  a positive 
response  by  the  RAC  would  impact  on  the  possibility  of  acquiring  funding. 

Dr.  Anderson  said  that  for  the  foreseeable  future  every  physician  who  treats  a patient  with 
gene  transfer/gene  therapy  is  going  to  come  before  the  RAC  and  that  if  the  RAC  is  going  to 
continue  lifetime  follow-up  for  patients  he  felt  it  inconsistent  that  it  would  feel  uncomfortable 
in  supporting  such  a registry. 

Dr.  Leventhal  said  there  was  no  requirement  for  lifetime  follow-up,  but  merely  that  all  the 
data  go  be  maintained  in  one  place.  Further,  she  said  no  one  had  said  it  should  be 
disapproved,  it  was  just  that  the  level  of  enthusiasm  was  not  great. 

Dr.  Anderson  said  what  was  being  sought  was  support  for  the  concept  of  a registry.  As  far 
as  who  is  going  to  perform  the  work  of  starting  up  and  maintaining  a registry,  he  said  that  it 
would  be  difficult  to  send  out  bids  and  expect  to  get  someone  who  would  do  this.  He  said  an 
ROl  was  out  of  the  question  in  light  of  current  budget  restraints.  He  noted  that  as  far  as 
funding  was  concerned  NICHD  might  be  open  to  putting  some  money  into  this,  as  well  as 
other  organizations,  and  that  it's  very  possible,  as  Dr.  Ledley  said,  that  some  of  the  biotech 
firms  involved  in  gene  therapy  would  be  open  to  contributing  to  maintain  such  a registry. 

Dr.  Walters  pointed  out  that  the  reason  the  HGTS  had  not  discussed  this  proposal  in  detail 
was  that  it  had  come  in  after  the  agenda  had  been  published  for  its  last  meeting  and  was 
unable  to  be  placed  on  the  agenda  at  that  late  date. 

Dr.  Mclvor  said  that  since  he  was  involved  in  gene  therapy  research  and  that  he  felt  the  data 
generated  by  such  an  endeavor  may  prove  valuable  in  the  long-run,  that  he  would  make  a 
motion.  Dr.  Mclvor  moved  that  the  RAC  recognize  the  potential  usefulness  of  an  established 
registry  of  patients,  clinicians  and  scientists  involved  in  human  gene  transfer  trials,  without  any 
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reference  to  specific  proposals.  Ms.  Buc  seconded  the  motion. 

I There  being  no  further  discussion.  Dr.  McGarrity  called  for  a vote  on  the  motion.  The 
i motion  passed  unanimously  by  a vote  of  17  in  favor,  none  opposed,  and  no  abstentions. 

I 

XIII.  FUTURE  MEETING  DATES  OF  THE  RECOMBINANT  DNA  ADVISORY  COMMITTEE 
AND  THE  HUMAN  GENE  THERAPY  SUBCOMMITTEE: 

Dr.  McGarrity  called  the  committee's  attention  to  the  future  meetings  of  the  RAC  and  the 
I HGTS.  He  noted  the  next  meeting  of  the  RAC  would  be  on  October  7,  1991,  and  that  the 
Human  Gene  Therapy  Subcommittee  would  be  meeting  on  July  29,  1991. 
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XIV.  ADJOURNMENT: 

Having  concluded  the  agenda  and  there  being  no  further  business  to  be  discussed,  Dr. 
McGarrity  adjourned  the  Committee  at  2:30  p.m.,  on  May  31,  1991. 


jlson  A.  Wivel,  M.D. ' 
Executive  Secretary 


Date: 


I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and  Attachments 
are  accurate  and  complete. 


Recombinant  DNA  Advisory  Committee 
National  Institutes  of  Health 
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1.0  OBJECTIVES 


1.1  To  establish  the  safety  and  toxicity  of  high-dose  carboplatin  (CBDCA)  and 
etoposide  (VP-16)  with  autologous  marrow  support  in  pediatric  patients  in 
remission  of  Stage  D (disseminated)  neuroblaistoma. 

1.2  To  obtain  preliminary  efficiency  data  on  the  value  of  CBDCAAHPlb  and 
ABMT  in  eradication  of  minimal  residual  neuroblastoma. 

1.3  To  transduce  marker  genes  into  autologous  marrow  to  determine; 

A)  Whether  the  source  of  marrow  disease/relapse  after  ABMT  is  residual 
malignant  cells  in  the  harvested  marrow  or  residual  disease  in  the 
patient. 

B)  The  contribution  of  marrow  autografts  to  autologous  reconstitution. 

2.0  BACKGROUND 

2.1  Autologous  Bone  Marrow  Transplantation 

Autologous  bone  marrow  transplantation  (ABMT)  is  increasingly  used  to  treat 
malignant  disease.  The  underlying  therapeutic  concept  is  that  storage  of 
marrow  harvested  in  clinical/bone  marrow  remission  allows  the  patient 
subsequently  to  be  exposed  to  chemoradiation  that  would  be  lethal  were  it  not 
for  the  availability  of  stored  autologous  marrow  for  rescue.  The  hope  is  that 
the  increased  dose  of  chemoradiation  will  cure  a higher  proportion  of  patients 
that  would  be  possible  with  conventional  therapy.  In  addition,  autologous 
bone  marrow  transplantation  may  allow  the  generation  of  endogenous 
activated  killer  cells  with  antineoplastic  function. 

2.2  Use  of  Carboplatin/Etoposide  and  ABMT  in  Neuroblastoma 

Although  most  patients  with  Stage  D neuroblastoma  enter  remission  with 
conventional  chemotherapy,  more  than  80%  relapse  within  3-5  years.  Higher 
doses  of  effective  drugs  might  improve  these  results.  Both  carboplatin  and 
etoposide  have  been  combined  in  a chemotherapy  regimen  with  autologous 
marrow  support  in  a Phase  I study  conducted  at  St.  Jude  Children’s  Research 
Hospital  from  1989-1990.  Thirty  patients  with  various  solid  tumors  (16 
neuroblastoma,  6 medulloblastoma,  and  6 brain  tumors  and  2 non-Hodgkins 
lymphoma)  received  this  drug  combination  in  a dose  escalating  design.  The 
major  dose-limiting  toxicity  was  hematologic  with  severe  pancytopenia  present 
after  a course  of  therapy.  The  median  time  to  reach  an  absolute  granulocyte 
count  >500/mm^  after  ABMT  was  28  days  (range  - 16  to  69).  The  median 
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time  to  reach  a platelet  count  ^50,000/mm^  was  30  days  (range  - 15  to  56). 
Twelve  patients  received  a second  course  of  identical  therapy  with  similar 
times  to  engraftment  and  without  evidence  of  cumulative  toxicity.  Other  less 
frequently  seen  toxicides  included  mucositis,  nausea,  diarrhea,  electrolyte 
abnormalities,  elevations  of  hepatic  transaminases  and  serum  creatinine.  The 
non-hematologic  drug  limiting  toxicity  was  mucositis. 

Although  this  was  primarily  a Phase  I study,  antitumor  responses  were  noted. 
There  was  one  complete  remission  lasting  373  days  and  16  partial  remissions. 
In  this  study  we  propose  to  estimate  the  efficacy  and  further  characterize  the 
toxicity  of  carboplatin/  etoposide  and  autologous  marrow  support  in  pediatric 
patients  currently  in  remission  of  stage  D (disseminated)  neuroblastoma. 

In  addition,  we  plan  to  use  gene  marking  of  an  aliquot  of  the  harvested 
marrow  to  study  the  mechanism  of  relapse  and  of  autologous  reconstitution. 

2.3  Mechanism  of  Relapse 

Although  ABMT  may  offer  advantages  over  conventional  chemotherapy,  the 
major  cause  of  treatment  failure  remains  relapse  or  disease  progression.  When 
ABMT  is  undertaken  for  solid  tumors,  relapse  is  generally  at  the  site  of 
original  disease,  implying  that  supralethal  chemo-radiotherapy  has  not 
eradicated  the  malignancy.  The  mechanism  of  relapse  is  less  clear  following 
ABMT  for  malignancies  such  as  neuroblastoma  which  may  involve  the  BM. 
As  the  incidenee  and  rapidity  of  relapse  in  these  diseases  is  often  greater  after 
autologous  BMT  than  it  is  after  allogeneic  marrow  transplantation,  two 
explanations  have  been  offered.  The  first  is  that  the  alloreactive  T 
lymphocytes  present  in  allogeneic  marrow  have  a major  role  in  recognition  and 
elimination  of  residual  host  malignant  cells.  Since  these  cells  are  absent  from 
autologous  marrow,  relapse  is  more  likely  after  autologous  BMT.  This 
explanation  suggests  that  relapse  occurs  for  the  same  reason  as  relapse  after 
ABMT  for  marrow  sparing  solid  tumors  - persistence  of  residual  disease  in  the 
host.  An  alternative  explanation  is  that  even  though  cryopreserved  autologous 
marrow  is  harvested  in  remission,  it  nonetheless  contains  residual  malignant 
cells.  In  this  case,  relapse  is  due  to  residual  disease  not  in  the  host,  but  in  the 
rescuing  marrow.  It  is  likely  that  both  factors  contribute  to  relapse,  although 
the  relative  contribution  of  each  in  any  given  disease  is  unknown. 

The  mechanism  of  relapse  following  ABMT  for  malignancy  derived  from  or 
involving  the  marrow  is  an  important  issue  to  resolve.  The  fear  that  stored 
marrow  contains  residual  malignant  cells  has  led  to  intensive  investigation  of 
the  value  of  marrow  purging  prior  to  storage  and  subsequent  reinfusion. 
Purging  may  be  undertaken  with  monoclonal  antibodies,  with  cytotoxic  agents 
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active  in  vitro,  or  by  physicochemical  means.  In  animal  and  pre-clinical  human 
studies  all  of  these  methods  reduce  contamination  with  malignant  cells  if  these 
are  deliberately  added  to  the  marrow,  but  none  have  consistently  been  shown 
to  reduce  the  risk  of  relapse  in  naturally  occurring  disease.  Marrow  for 
ABMT  is  harvested  in  marrow  remission  when  - by  definition  - no  malignant 
cells  are  detectable.  It  is  therefore  impossible  to  undertake  any  form  of 
quality  control  to  determine  if  residual  malignant  cells  have  genuinely  been 
eliminated.  Moreover,  there  is  no  evidence  that  malignant  cells  with  the 
ability  to  reestablish  the  malignancy  after  ABMT  are  physically,  phenotypically, 
or  biochemically  identical  to  the  cells  of  the  "mature"  tumor.  At  present, 
therefore,  the  justification  for  and  practicality  of  bone  marrow  purging  largely 
remain  matters  of  faith.  This  is  cause  for  considerable  concern.  The 
techniques  of  purging  almost  invariably  damage  normal  progenitor  cells,  so 
that  the  engraftment  of  purged  marrow  is  generally  substantially  slower  than 
the  engraftment  of  untreated  marrow.  Morbidity  and  mortality  from  the 
complications  of  hemopoietic  and  immune  system  failure  are  correspondingly 
increased. 

2.4  Biology  of  Autologous  Reconstitution 

Little  is  known  in  man  of  the  fundamental  biology  of  autologous  marrow  graft 
recovery.  It  is  unknown  whether  the  cryopreserved  marrow  contains  viable 
stem  cells  which  subsequently  reconstitute  the  patient,  or  whether  the 
autograft  simply  provides  temporary  replenishment  of  committed  progenitor 
cells  whilst  surviving  host  stem  cells  gradually  repopulate  the  individual.  If 
harvested  marrow  does  contain  stem  cells,  nothing  is  known  of  the  in  vivo 
signals  which  modify  their  entry  into  cell  cycle  or  which  modulate  proliferation 
versus  lineage  commitment.  This  lack  of  knowledge  hampers  efforts  to 
improve  the  speed  and  effectiveness  with  which  autologous  marrow 
reconstitutes  the  patient.  Even  though  large  volumes  of  marrow  may  be  taken, 
patients  may  still  suffer  prolonged  marrow  hypoplasia  and  immune 
dysfunction.  If  ABMT  cures  patients  by  virtue  of  the  more  intensive  chemo- 
radiotherapy  it  permits,  then  multiple  ABMT  might  cure  a higher  proportion 
of  patients.  This  approach  cannot  readily  be  contemplated  until  techniques 
which  improve  marrow  regeneration  are  available,  as  the  procedure  related 
morbidity  and  mortality  would  otherwise  be  unacceptably  high. 

3.0  RATIONALE  FOR  CURRENT  PROPOSAL 

3.1  Gene  Markers  for  Autologous  Marrow 

Because  autologous  marrow  is  phenotypically  and  genetically  identical  to 
residual  host  tissues,  it  has  not  been  possible  to  date  to  investigate  either  the 


[678] 


Recombinant  DNA  Research,  Volume  14 


source  of  malignant  relapse  following  ABMT  in  malignancies  which  are 
derived  from  or  involve  the  bone  marrow  or  the  mechanisms  of  marrow 
regeneration  after  the  procedure  (Section  3.3).  The  availability  of  transduction 
procedures  able  to  mark  harvested  progenitor  cells  means  that  both  issues  can 
now  be  addressed. 

3.2  Origin  of  Malignant  Cells  During  Relapse 

Retroviral  vectors  have  been  successfully  used  to  mark  malignant  cells  and  cell 
lines  in  man.  In  rodent  models,  marked  malignant  cells  have  re-established 
malignant  disease.  If  residual  malignant  cells  in  the  harvested  marrow  could 
be  marked,  it  would  be  possible  to  determine  whether  the  malignant  cells 
appearing  in  patients  who  relapse  after  ABMT  can  be  derived  from  the 
infused  marrow.  Detection  of  such  marked  tumor  cells  would  provide 
justification  for  the  continued  exploration  and  development  of  marrow  purging 
technologies,  particularly  for  patients  in  first  remission.  This  gene  marking 
approach  appears  feasible  for  neuroblastoma  since  in  vitro  studies  on  a 
number  of  human  neuroblastoma  cell  lines  have  shown  that  these  tumor  cells 
can  be  transduced  with  an  efficiency  between  5-30%  (see  Data  Appendix), 
while  studies  of  fresh  neuroblastoma  cells  indicate  that  transduction  efficiency 
of  clonogenic  cells  is  around  1%  (Appendk). 

3.3  Transduction  of  Marrow  Progenitor  cells 

Questions  concerning  stem  cell  biology  and  therapy  following  ABMT  can  only 
be  investigated  if  the  stem  cell  itself  is  successfully  marked.  However,  in  all 
mammalian  species  studied,  normal  stem  cells  are  not  in  cycle,  and  none  of 
the  gene  transfer  techniques  currently  available  are  able  to  generate  stable 
transductants.  It  is  likely  that  the  same  will  be  true  for  stem  cells  from  normal 
human  donors.  But  stem  cell  transduction  is  possible  in  animals  if  they  are 
pre-exposed  to  cycle  specific  cytotoxic  agents  such  as  5-fluoro-uracil.  These 
cells  can  then  be  effectively  transduced  with  retrovirus  vectors,  and  long  term 
gene  expression  demonstrated  in  cells  capable  of  self  renewal  and  multi- 
lineage differentiation. 

Because  remission  marrow  for  ABMT  is  harvested  from  patients  during  the 
recovery  phase  from  intensive  chemotherapy  (which  usually  includes  cycle 
specific  agents),  this  marrow  too  may  contain  stem  cells  in  cycle.  Although 
there  is  no  in  vitro  assay  for  the  human  stem  cell  we  have  successfully 
transduced  marrow  from  normal  donors,  and  from  patients  post  chemotherapy 
(AML  and  neuroblastoma  patients).  Both  show  transduction  of  multilineage 
progenitors  (GEMM  colonies)  and  of  clonogenic  cells  in  long  term  marrow 
culture.  The  efficiency  of  transduction  into  clonogenic  precursors  for  both 
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GEMM  and  long  term  assays  in  patients  recovering  from  chemotherapy 
appears  similar  to  normals  (see  Appendix  A,  part  1,  4,  and  5).  These 
transduced  cells  do  not  interfere  with  the  growth  of  normal  progenitor  cells 
when  the  two  are  co-cultured  (see  Appendix  A,  part  2). 

Therefore  while  the  primary  purpose  of  transducing  autologous  marrow  with 
a marker  gene  is  to  study  the  source  of  relapse  (3.2)  we  will  also  attempt  to 
detect  the  gene  eifter  ABMT  in  cells  derived  from  different  lineages.  We  will 
look  for  evidence  of  multipotent  progenitor  transfection  by  seeking  a single 
insertion  site  in  multiple  lineages  (see  below).  We  will  also  look  for  long  term 
expression  (3  months  to  5 years). 

If  expression  of  transduced  genes  is  detected  in  vivo  we  will  be  able  to  analyze 
those  exogenous  and  endogenous  stimuli  which  promote  cycling  of  the 
transduced  stem  cells,  including  infection  and  further  chemotherapy. 
Ultimately  this  information  would  allow  protocols  to  be  devised  which  would 
induce  optimum  stem  cell  cycling  and  cytokine  responsiveness  of  marrow  pre 
ABMT  for  optimum  recovery  post  ABMT.  The  information  would  also 
facilitate  techniques  aimed  at  growing  the  marrow  ex  vivo  from  small  aliquots, 
potentially  allowing  multiple  ABMT  from  a single  marrow  harvest  (see  1.2 
above). 

4.0  TRANSDUCTION  STUDY  OUTLINE  AND  SAFETY 

This  study  proposes  to  transduce  a neomycin  resistance  marker  gene  into  aliquots  of 
marrow  obtained  for  ABMT  in  treatment  of  relapsed  neuroblastoma. 

The  vector  to  be  used  in  the  transduction  studies  is  the  helper  free  LNL-6  retrovirus, 
which  has  been  extensively  studied  in  rodent  models  and  in  non-human-primates  and 
which  was  approved  for  use  in  man  in  1989.  The  results  of  the  first  in  vivo  human 
study  on  transduced  marrow  derived  cells  have  been  reported  at  The  American 
Society  for  Clinical  Oncology  and  in  the  New  England  Journal  of  Medicine.  The  safety 
data  required  for  the  granting  of  the  IND  (#3042)  under  which  this  first  study  took 
place  are  contained  in  the  four  volume  directories  made  available  to  the  Chairman 
of  the  IRB.  The  current  proposal  will  cross  reference  these  data.  The  major  safety 
concerns  and  their  resolution  are  also  summarized  in  an  article  described  in  Appendix 
B,  and  are  abstracted  below  (Cornetta  et  al.,  1990). 

4.1  The  LNL-6  Vector 

The  LNL-6  vector  (Figure  1)  was  developed  in  the  laboratory  of  A.  Dusty 
Miller  and  is  a safety-modified  version  of  the  retroviral  vector  N2.  The  vector 
was  constructed  by  modifying  the  Moloney  murine  leukemia  virus  (MoMLV) 
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by  removing  the  viral  genes  and  replacing  them  with  the  bacterial  neo’'^  gene. 
The  vector  has  a number  of  modifications  to  decrease  the  likelihood  of 
successful  recombination  between  the  vector  and  packaging  cell  genome  that 
might  result  in  replication-competent  virus.  The  modifications  include  deletion 
of  5’  and  3’  sequences  to  minimize  homology  and  substitution  of  a stop  codon 
at  the  gag  start  codon. 

4.2  The  LNL-6  Producer  Cell  Line 

The  LNL-6  producer  cell  line  was  created  by  transfection  of  the  LNL-6  vector 
into  the  PAS  17  producer  cell  line.  The  viral  containing  supernate  obtained 
from  the  LNL-6  producer  cell  line  was  extensively  tested  for  exogenous 
pathogens  and  replication-competent  virus. 

The  supernatant  (provided  by  Genetic  Therapy,  Inc.)  to  be  used  for  human 
clinical  use  has  passed  all  studies  for  contaminating  microorganisms,  and  no 
pathogens  were  detected.  The  supernatant  is  approved  for  clinical  use  by  the 
U.S.  Food  and  Drug  Administration. 

No  side  effects  have  been  seen  in  animal  studies  nor  in  human  clinical  use  to 
date.  However,  there  are  theoretical  risks.  First  the  LNL-6  vector  preparation 
used  could  be  contaminated  with  replication-competent  murine  retrovirus  (see 

4.3  below).  Secondly,  even  though  the  virus  used  to  insert  the  gene  into  the 
bone  marrow  cells  cannot  grow  and  is  considered  harmless,  it  is  possible  that 
oncogenic  events  could  occur  within  a transduced  cell.  Finally,  the  inserted 
gene  may  produce  a protein  that  inactivates  some  aminoglycoside  antibiotics. 
Satisfactory  alternative  antibiotics  are  available. 

4.3  Replication  Competent  Virus 

The  LNL-6  vector  has  been  modified  so  that  it  entirely  lacks  viral  genes.  The 
only  coding  genetic  material  that  will  be  transferred  to  the  patient’s  cells  will 
be  the  marker  gene  (neo^).  Since  LNL-6  has  no  remaining  viral  genes,  it  is 
incapable  of  producing  the  virion  proteins  necessary  to  package  its  RNA  into 
an  intact  infectious  virus. 

Since  retroviral  vectors  are  replication-detective,  their  genome  must  be 
"packaged"  into  a virion  so  that  they  may  transfer  their  genetic  material  to  the 
target  cell.  This  is  accomplished  by  use  of  a "packaging  cell  line"  which 
supplies  the  necessary  proteins  for  virion  formation  (Figure  2).  The  cell  to  be 
used,  PA317,  contains  a modified  murine  leukemia  virus  (MLV)  genome  with 
intact  packaging  genes,  but  with  deletions  which  make  the  virus  incapable  of 
inserting  its  own  RNA  genome  into  a virion.  Thus,  the  patient’s  cells  are 
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never  exposed  to  a replication-competent  virus,  but  only  to  a viral  "coat"  within 
which  is  contained  the  neomycin  vector.  The  LNL-6/PA317  combination  has 
been  tested  extensively  over  several  years  for  replicating  retrovirus,  which 
could  theoretically  develop  by  recombination  between  vector  and  viral 
sequences  in  the  packaging  cell  lines.  To  date,  the  multiple  modifications  in 
the  vector  and  the  packaging  cell  lines  aimed  at  preventing  recombination 
appear  successful  since  replication  virus  has  been  detected  only  rarely  after 
long  periods  of  incubation.  As  a further  check,  each  batch  of  supemate 
intended  for  clinical  use  is  extensively  screened  for  replication-competent  virus. 

Even  if  this  screening  were  to  fail,  data  from  primates  have  shown  that  intact 
MLV  replicates  poorly  and  transiently  in  primates  in  vivo  even  when  these 
animals  are  injected  with  massive  doses  of  virus.  To  date  no  clinical  illness  or 
sequelae  has  developed  in  these  animals. 

Additional  information  exists  in  four  animals  exposed  to  high  titer  replication- 
competent  retrovirus  along  with  retroviral  vector  at  the  time  of  severe 
immunosuppression,  and  autologous  bone  marrow  transplant.  The 
transplanted  monkeys  were  exposed  to  virus  and  vector  at  approximately  equal 
titer  and  three  of  the  four  showed  transient  vector  expression  post  transplant. 
Tests  for  replicating  virus  in  serum,  peripheral  blood  mononuclear  cells,  and 
bone  marrow  cells,  performed  two  and  three  years  post  transplant  have  been 
negative.  PCR  performed  on  peripheral  blood  and  bone  marrow  cells  for  the 
viral  envelope  region  (sensitivity  of  detection  1 in  100,000  cells)  were  negative 
in  all  four  animals.  To  date  no  animal  has  shown  any  clinical  illness  as  a 
result  of  virus  exposure. 

4.4  Insertional  Mutagenesis 

The  intact  Moloney  murine  leukemia  virus  (MoMLV),  the  parent  retrovirus 
of  LNL-6,  can  cause  neoplasia  in  mice.  There  is  no  evidence  that  this  will  be 
a problem  in  non-human  primates  or  in  humans.  In  21  monkeys  undergoing 
a retroviral-mediated  gene  transfer/autologous  bone  marrow  transplantation 
protocol  there  has  been  no  evidence  of  neoplasia  (mean  follow-up  of  2.5  to 
4.5  years).  There  are  also  no  known  examples  of  transformation  of  primate 
cells  by  a murine  retrovirus  either  in  vitro  or  in  vivo.  Although  clinical 
experience  is  limited,  there  has  been  no  toxicity  or  pathology  after 
approximately  72  patient-months  in  the  TIL  cell  study. 

In  fact,  the  mechanism  by  which  the  Moloney  virus  causes  leukemia  in  mice 
is  unlikely  to  be  operative  in  man.  The  murine  T-cell  jymphoma  associated 
with  MoMLV  is  not  due  directly  to  MoMLV  but  is  caused  by  a recombinant 
virus  called  a mink  focus  forming  virus  which  results  from  recombination 
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between  MoMLV  and  endogenous  murine  leukemia  virus  sequences.  These 
murine  endogenous  virus  sequences  are  not  present  in  humans.  Moreover, 
adult  mice  do  not  develop  lymphomas  after  MoMLV;  it  is  only  newborn  mice 
that  are  susceptible,  suggesting  some  step  in  T-cell  development  might  be 
importtmt  in  cellular  transformation.  Lastly,  the  tropism  (i.e.,  specificity  of 
MoMLV  for  the  T-cell)  and  the  strain  dependence  of  MoMLV  are  not 
detectably  shared  with  any  human  cell. 

Nevertheless,  it  is  theoretically  possible  for  a retrovirus  to  insert  into  a 
protooncogene  or  tumor  suppressor  gene  leading  to  cellular  transformation. 
The  complex  virus-oncogene  tropism  in  the  murine  system,  the  presence  of 
two  copies  of  each  tumor  suppressor  gene  in  most  cells,  and  the  multistep 
process  of  malignant  transformation  suggest  that  the  probability  of  RMGT 
leading  to  malignancy  in  primates  is  exceedingly  low. 

4.5  Recombination  with  Human  Endogenous  Retroviral  Sequences 

Another  theoretical  concern  is  recombination  of  the  retroviral  vector  with 
human  endogenous  retroviral  sequences,  leading  to  the  production  of  a 
replication-competent  human  retrovirus.  Again,  the  probability  of  this 
occurring  appears  small.  No  replication-competent  human  endogenous 
retrovirus  has  ever  been  isolated  and  all  known  sequences  have  deletions  and 
frame-shift  mutations  in  the  viral  genes.  The  sequences  defective  in  human 
endogenous  retroviruses  (namely  gag,  pol,  and  env),  are  the  sequences  deleted 
from  the  LNL-6  vector,  so  LNL-6  is  unable  to  provide  the  needed  sequences 
to  restore  function  to  human  endogenous  retroviral  sequences.  Also,  there  is 
no  homology  known  between  the  LNL-6  vector  and  the  human  retroviral 
sequences,  so  that  homologous  recombination  is  not  expected.  In  addition, 
variation  in  the  structure  of  these  human  and  murine  viral  sequences,  such  as 
tRNA  binding  sites,  make  the  likelihood  of  successful  recombination  extremely 
small. 

These  expeetations  have  been  borne  out  in  preclinical  and  clinical  practice. 
Recombination  between  MLV  and  human  endogenous  retroviral  sequences 
has  not  been  detectable  in  primate  cells  in  vitro  or  in  vivo.  This  question  was 
specifically  addressed  in  the  LNL-6  TIL  human  gene  transfer  clinical  trial. 
After  retroviral  insertion,  reverse  transcriptase  (RT)  assays  have  never 
detected  RT  activity. 

4.6  Introduction  of  the  neo^  Gene 

The  neo^  gene  product,  neomycin  phosphotransferase,  phosphorylates  the  3’- 
hydroxyl  group  of  the  aminohexose  I of  neomycin  and  its  analogues,  thereby 
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inactivating  the  antibiotic.  While  amikacin  may  be  inactivated  by  this  enzyme, 
gentamicin  and  tobramycin  and  other  aminoglycosides  do  not  contain  a 
hydroxyl  at  the  3’  position  and  are  not  inactivated.  Therefore,  introduction  of 
the  neo^  gene  would  not  exclude  the  use  of  aminoglycosides  or  any  other 
conventional  antibiotic  that  may  be  needed  in  the  clinical  management  of 
these  patients. 

In  short,  the  vectors  to  be  used  in  this  study  are  currently  in  clinical  trial,  and 
in  extensive  prior  primate  testing  have  not  been  associated  with  any  adverse 
effects. 

5.0  PLAN  OF  CLINICAL  STUDY 

5.1  Specific  Inclusion  £md  Exclusion  Criteria  for  Gene  Transduction  (general 
eligibility  see  Section  10) 

To  ensure  that  a sufficient  aliquot  of  marrow  can  be  removed  for  transduction 
without  potentially  compromising  the  rate  of  reconstitution,  the  minimum 
quantity  of  marrow  mononuclear  cells  to  be  obtained  at  harvest  will  be  raised 
by  30%  above  the  minimum  value  quoted  in  previous  neuroblastoma  protocols 
(2  X 10*/kg).  Should  this  safety  margin  not  be  attainable,  the  patient  will  be 
ineligible  for  the  transduction  study. 

5.2  Preparation  of  Marrow 

Details  of  preparation  and  transduction  are  given  in  appendices.  A marrow 
mononuclear  cell  fraction  will  be  obtained  using  a Stericell  separator.  30%  of 
these  cells  will  be  used  for  cell  free  vector  transduction.  The  remaining 
marrow  will  be  processed  and  frozen  as  per  standard  techniques.  The  aliquot 
will  be  incubated  with  vector  containing  supernatants  and  will  then  be  frozen. 
The  patients  will  be  treated  with  chemo-radiotherapy  as  per  protocol  and 
reinfusion  with  the  transduced  and  non-transduced  marrow  will  take  place  as 
indicated  in  the  protocols. 

6.0  EVALUATION  OF  EFFECTS 

6.1  Relapse 

If  relapse  occurs  then  NB  cells  will  be  separated  from  the  marrow  by  FACS 
analysis  separating  cells  which  are  CD34‘,  CD45’  and  UJ13A'^.  It  will  be 
determined  by  PCR  whether  or  not  NB  cells  contain  the  marker  genes.  We 
will  also  determine  whether  the  relapse  has  occurred  from  a single  clonogenic 
progenitor  or  whether  many  cells  have  the  ability  to  re-populate  the  patient. 
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This  question  will  be  answered  by  analyzing  the  site  where  the  marker  gene 
has  inserted  using  Southern  blotting,  and  RFLP  and  by  inverted  PCR  analysis 
of  NB  colonies  (Appendix  D).  Where  clinically  indicated,  biopsy  specimens 
of  putative  relapse  sites  will  be  obtained  and  analyzed  for  neo^  gene  content 
by  PCR. 

6.2  Regeneration  of  Cryopreserved  Autologous  Marrow 

Patients  will  be  monitored  at  weekly  intervals  for  6 weeks,  monthly  intervals 
for  6 months  and  annually  thereafter  for  5 years  for  the  presence  of  cells 
containing  the  marker  genes  in  the  peripheral  blood  (PB)  using  FACS  sorted 
populations.  PB  will  be  separated  into  T cells,  B cells,  monocytes  and 
granulocytes  using  appropriate  MAb,  and  each  lineage  examined  for  gene 
expression  and  for  marker  gene  insertion  sites  by  PCR  and  Southern  blotting. 
To  exclude  the  possibility  of  false  positive  PCR  by  low  level  contamination  of 
one  lineage  by  another,  the  amplification  will  be  undertaken  as  quantitatively 
as  possible. 

When  marrow  is  obtained  to  assess  engraftment  and  disease 
response/progression,  additional  cultures  will  analyze  whether  marker  genes 
are  present  in  CD34+  progenitor  cells  and  of  what  lineage. 

Changes  in  marker  gene  expression  in  cells  of  different  lineages  will  be 
correlated  with  changes  in  endogenous  (serum)  cytokine  levels  including  TNF, 
ylFN,  IL3,  and  GM-CSF  (measured  by  commercially  available  immunoassays), 
induced  by  (e.g.)  infection  or  chemotherapy.  Ultimately  changes  will  be 
correlated  with  the  effects  of  exogenous  recombinant  cytokines  such  as  IL2 
and  IL3,  which  will  be  components  of  future  submitted  protocols  used  to 
treat  these  diseases. 

7.0  IMPACT  OF  OUTCOME  ON  SUBSEQUENT  TREATMENT 

7.1  Source  and  Nature  of  Relapse 

There  would  be  2 informative  outcomes  if  the  patients  relapsed. 

1)  The  majority  of  relapse  patients  have  no  marked  cells.  However, 
occasional  patients  relapse  with  cells  containing  the  marker  gene  and 
this  relapse  is  monoclonal.  This  would  imply  the  patients  receiving 
marrow  harvested  in  remission  are  in  fact  receiving  occasional 
malignant  "stem  cells"  and  that  relapse  is  monoclonal  in  nature. 
Detection  of  this  event  would  be  of  low  probability  (see  Section  8 - 
below). 
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2)  Most  relapses  contain  both  marked  cells  and  unmarked  cells  and  the 
insertion  site  may  be  polyclonal.  This  would  imply  that  marrow 
contains  a multiplicity  of  cells  capable  of  inducing  relapse. 

These  different  outcomes  would  have  different  clinical  implications. 

Outcomes  1 and  2 would  imply  that  purging  is  indeed  a worthwhile  procedure 
and  should  be  further  explored. 

Outcome  2,  in  which  relapse  is  polyclonal  and  a high  proportion  of  patients 
relapsing  therefore  show  a positive  marker,  would  also  provide  a unique 
method  for  assessing  the  effectiveness  of  different  techniques  of  purging.  Such 
methodology  is  now  entirely  lacking  (see  paragraph  1.4), 

7.2  Stem  Cell  Marking 

Analysis  of  the  stimuli  required  in  vivo  to  induce  stem  cells  into  cycle,  and  to 
induce  proliferation  of  cells  of  different  lineages  would  greatly  simplify  efforts 
to  grow  adequate  marrow  in  vitro  from  small  aliquots  for  successful 
subsequent  ABMT.  Moreover  an  indication  of  the  cytokines  responsible  for 
stem  cell  cycling  would  help  in  planning  more  effective  chemotherapy  and  in 
optimizing  the  timing  of  marrow  harvest  for  subsequent  storage  and  re- 
infusion. 

8.0  STUDY  SIZE  AND  STATISTICAL  CONSIDERATIONS 

8.1  Transduction  of  Malignant  Progenitor  Cells 

The  transduction  efficiency  for  fresh  malignant  neuroblastoma  cell  lines  is 
between  0.3%  and  3%  of  clonogeneic  cells  assessed  on  colony  assays  in  G418 
and  by  PCR  (Appendbf  A).  At  present,  there  is  no  way  of  assessing  whether 
"clonogenic  cells"  and  neuroblastoma  "stem  cells"  are  identical  or  have  the 
same  transduction  efficiency.  If  we  assume  that  transduction  efficiency  for 
clonogenic  cells  and  stem  cells  is  identical  and  take  a figure  of  1%  as  average 
efficiency,  then  only  0.3%  of  the  total  malignant  "stem  cells"  present  in  a 
harvested  marrow  will  be  transduced  in  the  30%  aliquot  exposed  to  the 
vector.  This  makes  it  unlikely  that  marrow  relapse  from  <10  progenitors 
would  be  detected  unless  >50  patients  were  studied  - a number  not  currently 
feasible.  Polyclonal  relapse  (possibility  2 in  section  7.2  above)  would  be  more 
readily  detected  with  a probability  that  would  increase  as  the  number  of  NB 
"stem  cells"  present  increased.  The  marrow  relapse  rate  in  patients  receiving 
ABMT  for  stage  D neuroblastoma  is  >60%  at  12  months.  A polyclonal 
relapse  would  therefore  be  detectable  in  a cohort  of  12  individuals  with  a 
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probability  of  90%  even  if  only  100  cells  contribute  to  the  relapse.  In  any  one 
individual,  there  is  a >60%  chance  of  detecting  a marked  relapse  if  1000  cells 
contribute,  and  >95%  chance  if  3000  cells  contribute. 

8.2  Transduction  of  Normal  Progenitors 

Because  the  probability  of  transducing  a human  stem  cell  in  a patient 
recovering  from  chemotherapy  is  unknown  (see  Appendix  A)  and  because  the 
number  of  pluripotent  stem  cells  contributed  by  an  autologous  marrow  graft 
is  unknown,  it  is  not  possible  to  assess  the  number  of  patients  required  to 
undertake  this  subsidiary  aim.  But  if  transduction  into  early  progenitors  is 
possible,  then  data  on  the  value  of  this  approach  for  investigating  stimuli  which 
modify  progenitor  behavior  could  readily  be  obtained  within  the  first  12 
patients,  since  even  a single  positive  patient  would  be  informative.  Should  the 
first  12  patients  show  no  evidence  of  early  progenitor  marking,  this  component 
of  the  study  would  not  be  continued  separately  from  the  primary  aim  of 
analyzing  the  source  of  relapse. 

8.3  Statistical  Considerations  for  Evaluation  of  ABMT  as  Therapy 

We  expect  to  accrue  12  to  14  patients  per  year  on  this  study.  We  intend  to 
compare  the  percentage  of  patients  remaining  in  hematologic  remission  at  3 
years  with  60  historical  controls  receiving  the  same  chemotherapy  regimen  for 
remission  induction.  The  expected  percentage  of  patients  remaining  in 
remission  at  3 years  in  the  historical  group  is  «75%.  To  detect  an  increased 
survival  at  3 years  of  30%  with  an  80%  probability  and  95%  confidence  will 
require  «30  patients.  The  drug/ABMT  combination  will  be  considered 
effective  if  and  only  if  we  were  able  to  produce  a 30%  or  greater  projected 
disease  free  survival  at  3 years. 

9.0  DRUG  INFORMATION 

9.1  Carboplatin  (CBDCA)  NSC  #241240 

It  is  a bifunctional  alkylating  agent  and  is  non-phase  specific.  Carboplatin 
appears  to  bind  to  cellular  replicating  DNA  and  to  alter  the  superhelical 
conformation  resulting  in  single  strand  breaks.  The  half-life  of  total  and  of 
free  platinum  is  306  times  longer  after  carboplatin  than  it  is  after  cisplatin. 
The  drug  is  commercially  available  and  supplied  in  20  ml  vials  containing  150 
mg  of  carboplatin  prepared  as  a white  lyophilized  powder  and  150  mg  of 
mannitol.  Intact  vials  should  be  stored  under  refrigeration  (2-8  “C)  and 
reconstituted  with  9.8  ml  sterile  water,  each  ml  containing  15  mg  carboplatin 
and  15  mg  mannitol  at  pH  4.5-7.0.  When  reconstituted  as  directed,  the 
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solution  of  carboplatin  exhibits  no  decomposition  for  at  least  24  hours  at  room 
temperature  (22-25  ° C).  Further  dilution  to  a concentration  of  approximately 
0.5  mg/ml  and  2 mg/ral  in  5%  dextrose  results  in  solutions  exhibiting  no 
decomposition  for  at  least  24  hours  at  room  temperature.  The  use  of  0.9% 
sodium  chloride  is  not  recommended  because  increased  rates  of  decomposition 
have  been  observed.  The  single-use  lyophilized  dosage  form  contains  no 
antibacterial  preservatives.  Therefore,  it  is  advised  that  the  reconstituted 
product  be  discarded  eight  hours  after  initial  entry. 

Frequent  toxicides  include  myelosuppression,  especially  thrombocytopenia, 
nausea  and  vomiting;  audiologic  and  reversible  renal  toxicity  may  occur. 
Alopecia,  allergic  reactions,  hepatic  dysfunction,  hyponatremia,  pulmonary 
toxicity  (interstitial  pneumonitis),  amenorrhea,  weight  loss,  fever,  dizziness  and 
blurred  vision  are  rare  toxicides.  It  is  administered  intravenously  on  an  q.o.d. 
X 3 schedule.  The  daily  dose  will  be  dissolved  in  100  cc/m^  D5W  and  infused 
over  one  hour. 

9.2  VP-16  (Etoposide,  Vepesid) 

Commercially  available,  a semisynthetic  epipodophyllotoxin,  it  inhibits  DNA 
synthesis  by  strand  scission.  The  mean  terminal  half-life  is  11  hours  with  a 
range  of  3 to  15  hours  and  is  primarily  excreted  in  the  urine.  The  drug  is 
commercially  available  in  100  mg  (5  ml)  sterile  vials,  as  a yellow  solution  with 
a pH  of  3 to  4.  The  intact  vials  are  stable  for  3 years  at  room  temperature. 
When  reconstituted  with  equal  volume  of  0.9%  sodium  chloride  injection  to 
a concentration  of  0.4  mg/ml,  the  solution  is  stable  for  48  hours  at  room 
temperature.  Administration  will  be  intravenously  over  6 hours  on  q.o.d.  (24 
hours  after  the  carboplatin  dose)  x 3 schedule.  The  daily  dose  of  VP- 16  will 
be  prepared  in  D5  1/4  NSS.  Severe  hypotension  may  occur  if  the  drug  is  given 
rapidly.  Toxicities  include  myelosuppression,  stomatitis,  nausea,  anorexia, 
diarrhea,  alopecia,  and  hepatic  dysfunction. 

10.0  PATIENT  ELIGIBILITY 

10.1  Any  patient  under  21  years  of  age  at  initial  diagnosis  with  Stage  D 
neuroblastoma  in  remission  following  SJCRH  chemotherapy  protocol. 

10.2  Performance  status  (SCOG)  of  0-2  and  life  expectancy  of  >6  weeks. 

10.3  Adequate  renal  function  (creatinine  <1.8  mg/dl)  and  adequate  hepatic 
function  (SGOT  or  SGPT  <3  x normal,  bilirubin  <1.5  mg/dl). 
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10.4  Autologous  marrow  available  for  reinfusion  without  histologic  evidence  of 
tumor. 

10.5  Informed  consent  conforming  to  institutional  guidelines. 

10.6  Exclusion  criteria 

10.6.1  Serious  localized  or  systemic  infection 

10.6.2  HIV  positivity 
11.0  OUTLINE  OF  THERAPY 

11.1  Bone  Marrow  Harvest 

Patients  will  have  marrow  harvested  under  general  anesthesia  using  aseptic 
techniques.  Multiple  aspirates  will  be  obtained  from  the  iliac  crest(s) 
(posterior  and/or  anterior)  into  heparinized  syringes  and  pooled  in  heparinized 
tissue  culture  media.  A volume  of  blood  and  marrow  will  be  aspirated 
sufficient  to  yield  at  least  3 x 10®  nucleated  cells  per  kilogram  of  body  weight. 
The  specimen  will  be  filtered  through  differing  size  meshes  to  remove  bony 
particles  and  aliquots  will  be  obtained  prior  to  the  addition  of  cryoprotectants 
for  in  vitro  laboratory  studies.  Seventy  percent  of  the  bone  marrow  cells  will 
be  suspended  for  cryopreservation  with  10%  dimethyl  sulfoxide  (DMSO)  in 
the  liquid  phase  of  nitrogen  and  stored  for  future  reinfusion  into  the  patient. 
Thirty  percent  will  be  used  for  transduction  (section  5.2).  At  the  time  of 
reinfusion  both  transfected  and  untreated  frozen  marrow  will  be  rapidly 
thawed  in  a 37 ' C water  bath  at  the  bedside  and  immediately  infused  without 
further  manipulation  48  hours  after  the  completion  of  chemotherapy. 

11.2  High-Dose  Chemotherapy 

For  patients  with  less  than  1,000  mg/m^  of  previous  cumulative  cisplatin: 

Carboplatin  700  mg/m^/day  IV,  over  one  hour  q.o.d.  x 3 
(Days  -7,  -5,  -3) 


VP-16  500  mg/m^/day  IV,  over  6 hours  q.o.d.  x 3 
(Days  -6,  -4,  -2) 
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For  patients  with  more  than  1,000  mg/m^  of  previous  cumulative  cisplatin. 
Carboplatin  600  mg/m^/day  IV,  over  one  hour  q.o.d.  x 3 
VP- 16  400  mg/m^/day  IV,  over  6 hours  q.o.d.  x 3 
113  Methods  of  Drug  Delivery 

On  the  first  day  of  chemotherapy,  prehydration  for  2 hours  with  100 
ml/m^/hour  of  D5W  1/4  NSS,  followed  by  carboplatin  700  or  600  mg/m‘  in  100 
cc/m^  of  dextrose  5%  infused  intravenously  over  1 hour.  VP-16  500  or  400 
rag/m^  in  D5W  1/4  NSS  will  be  administered  over  6 hours:  1 hour  loading  dose 
followed  by  a 5 hour  continuous  infusion  (24  hours  after  the  start  of 
carboplatin).  This  same  sequence  will  be  repeated  q.o.d.  x 3. 

Continuous  intravenous  hydration  will  be  given  throughout  the  course  of 
chemotherapy  (days  -7  through  0)  at  a rate  of  100  ml/m^/hr  to  maintain  normal 
serum  electrolytes. 

12.0  CONCURRENT  TREATMENT  AND  SUPPORTIVE  CARE 

During  the  high-dose  chemotherapy,  patients  will  receive  standard  supportive  care  (ie, 
emesis  control,  transfusions,  antibiotics). 

12.1  Blood  Products 

12.1.1  All  blood  products  will  be  irradiated  with  1500-3000  cGy  until 
engraftraent  has  been  established  as  evidenced  by  absolute  granulocyte 
counts  of  ^500/mm^. 

12.1.2  Allergic  reactions,  especially  to  platelet  concentrates  should  be  treated 
with  Benadryl.  Use  of  other  antihistamines,  corticosteroids,  or  pressors 
may  be  used  as  needed  in  refractory  patients. 

12.1.3  The  criteria  for  red  blood  cell  use  should  be  to  maintain  a hemoglobin 
concentration  of  10  g/dl. 

12.1.4  Prophylactic  platelet  transfusion  use.  Irradiation  platelet  concentrates 
(4  units/m^)  to  prevent  bleeding  and  to  attempt  to  keep  the  circulating 
platelet  count  20,000/mm^.  As  platelet  use  is  expected  to  be  frequent, 
family  members  who  are  potential  apheresis  donors  should  be  sent  to 
the  blood  bank  for  evaluation.  Patients  will  be  HLA  treated  and  a 
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screen  undertaken  for  cytotoxic  antibodies  to  help  plan  transfusion 
therapy. 

12.1.5  Patients  with  cytomegalovirus  negative  titers  pre-treatment  will  receive 
only  CMV  negative,  or  leukocyte  poor  blood  products  for  the  first  100 
days  post  ABMT. 

12.2  Nutritional  Management 

12.2.1  Silastic  semipermanent  lumen  central  venous  catheters  shall  be  placed 
in  all  patients  prior  to  or  at  the  time  of  their  bone  marrow  harvest. 

12.2.2  The  effectiveness  of  total  parenteral  nutrition  in  maintaining  body 
weight  is  well  established,  and  appears  to  be  essential  for  successful 
AMBR  and  patient  management.  Patients  may  be  enrolled  on  the 
active  SJCRH  hyperalimentation  protocols  and  will  be  monitored  by 
the  Metabolic  Support  Service. 

12.3  Infectious  Disease  Management 

12.3.1  Routine  microbiologic  surveillance  cultures  from  the  stool,  throat,  urine 
and  blood  will  be  obtained  pre-AMBR  and  then  twice  weekly  for  the 
first  month  post-ABMT.  Additional  cultures  are  obtained  as  clinically 
indicated. 

12.3.2  Patients  are  to  be  kept  in  a protective  environment  in  a single  room 
under  positive  air  pressure.  Visitors  and  staff  must  observe  good 
handwashing  practice  as  determined  by  Infectious  Disease  staff. 

12.3.3  Complete  eradication  of  pathogens  by  antibiotics  is  difficult  in  the 
agranulocytopenie  host.  Once  antibiotic  treatment  has  been  initiated, 
discontinuation  prior  to  marrow  recovery  (^500  granulocytes/mm^) 
should  not  be  routinely  considered. 

12.3.4  Antifungal  treatment  will  be  considered  in  patients  who  have  had  at 
least  5-7  days  of  broad  spectrum  IV  antibiotics  in  the  face  of  persistent 
fevers  and  the  documented  fungal  colonization  or  CT  evidence  of 
systemic  fungus. 

12.3.5  High  index  of  suspicion  is  necessary  for  evaluation  and  treatment  of 
interstitial  pneumonitis  in  the  post-ABMT  patient.  Patients  with  low- 
grade  fever  and  chronic  cough  should  have  prompt  chest  x-rays  and 
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pulmonary  evaluation.  Patients  with  pulmonary  infiltrates  will  be 
eligible  for  the  Pneumopathy  X protocol. 

12.4  Pretreatment  Evaluation 

12.4.1  Clinical  evaluation 

Complete  history  and  physical  examination  with  height  (cm),  weight 
(kg)  and  body  surface  area  calculations 

EKG  and  echocardiogram 

Dental  consult 

All  patients  must  have  a functioning  single  or  double  lumen  right  atrial 
catheter  prior  to  transplant. 

12.4.2  Laboratory  evaluation  prior  to  ABMT 

Complete  serum  chemistry  battery  to  include:  SGOT/SGPT,  LDH,  total 
and  direct  bilirubin,  BUN,  creatinine,  electrolytes,  Ca,  Mg,  PO4, 
glucose,  amylase,  uric  acid 

Coagulation  screen 

Complete  blood  typing,  blood  bank  screening  and  HLA  typing 
Complete  surveillance  cultures  of  stool,  throat,  urine,  and  blood 
Routine  urine  analysis  (if  possible),  24  hr  creatinine  clearance 
HIV,  HSV,  CMV,  EBV,  Toxo,  Hepatitis  A,  B and  C screens 
Urine  for  CMV  and  adenovirus 

Bone  marrow  aspirate  and  biopsy  preharvest  to  ensure  no  residual 
tumor  can  be  detected 
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12.4.3  Radiographic  Evaluation 

Routine  chest  x-ray  (PA  and  lateral) 

CT  scan,  MRI  or  bone  scan  as  clinically  indicated  for  measurable 
disease. 

13.0  EVALUATION  DURING  STUDY 

13.1  Clinical 

Appropriate  physical  evaluation  with  chart  documentation  as  suggested  by  the 
patients  clinical  course,  but  at  least  3 times  weekly. 

13.2  Laboratory  Evaluation 

Daily  CBC,  differential  and  platelet  counts  until  self-sustaining 
Reticulocyte  count  as  indicated 

Daily  electrolytes  while  on  intravenous  fluids  and  or  hyperalimentation.  As 
clinically  indicated  in  other  circumstances. 

Three  x weekly  SGOT/SGPT,  Ca,  Mg  until  discharge  from  inpatient  unit,  and 
as  clinically  indicated  thereafter. 

Weekly  for  6 weeks,  monthly  for  6 months  and  annually  for  5 years  analysis 
and  separation  by  FACS  of  peripheral  blood  nucleated  cells  with  sorting  into 
granulocytes,  monocytes,  T cells  and  B cells  and  subsequent  analysis  for 
marker  gene  insertion  (see  protocol).  Such  studies  should  limit  the  amount 
of  blood  removed  to  20-40  ml. 

Viral,  bacterial,  and  fungal  cultures  as  clinically  indicated. 

Bone  marrow  aspirate  as  clinically  indicated  post  ABMT  for  diagnosis  and 
documentation  of  marrow  recovery,  and  at  day  30  and  60  for  analysis  of 
engraftment  and  the  presence  of  the  neogene. 

13.3  Radiographic  evaluation 

Chest  and  other  diagnostic  radiographs  as  clinically  indicated. 
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13.4  Radiographic  Imaging 

A complete  re-evaluation  of  the  patient  by  CT,  MRI  or  bone  scan  will  be 
performed  on  day  28-31  post  marrow  reinfusion. 

Ancillary  MRI/CT  studies  may  be  performed  as  clinically  indicated. 

14.0  TOXICITY  MONITORING 

14.1  Toxicity  will  be  monitored  and  graded  according  to  the  NCI  Common  Toxicity 
Criteria  as  listed  in  Appendix  C. 

14.2  A post  ABMT  hematologic  recovery  score  based  on  the  Dartmouth  Transplant 
Criteria  will  be  assigned  to  all  patients. 

Score 

0 PMNs  never  <500/ul,  platelets  never  <10,000/ul 

1 PMNs  >500,  platelets  > 10,000  within  4 weeks  of  ABMT 

2 PMNs  >500,  platelets  >10,000  within  4-8  weeks  post  ABMT 

3 PMNs  >500,  platelets  >10,000  beyond  8 weeks  post  ABMT 

4 Death  due  to  bacterial  or  fungal  infection,  or  hemorrhage  associated 
with  PMNs  < 500/ul,  platelets  <10,000/ul  more  than  8 weeks  post 
ABMT. 

15.0  RECORDS  TO  BE  KEPT 

Flow  sheets  documenting  dates  and  doses  of  therapy  as  well  as  clinical  chemistries, 
hematologic  parameters,  the  clinical  status  and  occurrence  of  any  adverse  events  and 
subsequent  interventions  are  to  be  kept  on  all  patients. 

Radiographic  reports 

Surgical  summaries 

Autopsy  summaries,  where  appropriate 
Date  of  entry  on  to  other  appended  protocols 
Informed  consent  documents 
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16.0  INFORMED  CONSENT 

All  patents  and/or  their  legal  guardian  must  sign  a document  of  informed  consent 
consistent  with  local  institutional  and  Federal  guidelines  stating  that  they  are  aware 
of  the  investigational  nature  of  this  protocol  and  giving  an  account  of  the  possible  side 
effects  of  treatment.  Further,  patients  must  be  informed  that  no  efficacy  of  this 
therapy  is  guaranteed,  and  that  unforseen  toxicides  may  occur.  Patients  have  the  right 
to  withdraw  from  this  protocol  at  any  time.  No  patient  will  be  accepted  for  treatment 
without  such  a document  signed  by  him  or  his  legal  guardian. 

See  attached  document  of  informed  consent. 

Patients  may  be  asked  to  volunteer  for  other  appended  or  ancillary  protocols  which 
investigate  other  questions  such  as  issues  of  supportive  care,  the  use  of  hematopoietic 
growth  factors,  management  of  infectious  diseases  and/or  their  prophylaxis,  and 
pharmacokinetic  studies.  Such  protocols  will  not  be  implemented  without  the  review 
and  approval  of  the  Clinical  Trials  Committee.  In  circumstances  where  such 
protocols  are  approved,  a separate  informed  consent  document,  consistent  with  the 
above  guidelines,  will  be  obtained.  A patients  participation  in  such  ancillary  protocols 
is  voluntary  and  will  be  effect  his/her  participation  or  eligibility  for  the  primary 
question  of  high-dose  chemotherapy  and  ABMT. 

1.  I have  read  the  above  statement  and  voluntarily  agree  to  the  participation  in  this 
study/treatment. 

2.  I have  had  adequate  opportunity  to  discuss  with  Dr. 

name  of  investigator 

all  the  purposes  and  hazards  related  to  this  study/treatment. 

3.  I have  been  told  of  alternate  courses  of  action  in  my/my  child’s  situation. 

4.  I understand  that  the  study/treatment  proposed  may  result  in  risks  which  are  currently 
unforeseeable. 

5.  I understand  that  I may  withdraw  myself/my  child  from  this  study/treatment  at  any 
time.  However,  if  withdrawal  is  done  after  chemotherapy  has  been  given  but  prior 
to  receiving  the  marrow  transplant,  this  is  likely  to  result  in  severe,  possibly  fatal, 
toxicity. 

6.  I understand  that  financial  compensation  is  not  provided  for  participation  in  this 
study/treatment. 
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7.  I understand  that  in  the  event  of  physical  injury  to  myself/my  child  from  this 
study/treatment,  financial  compensation  is  not  available  but  medical  treatment 
necessary  will  be  provided  at  no  direct  cost. 

8.  I understand  that  refusal  to  participate  in  this  study  will  involve  no  loss  of  benefits  or 
jeopardize  my  care  at  this  hospital. 

9.  I understand  that  the  information  obtained  will  be  kept  confidential  but  that 
supervised  review  by  approved  medical  representatives  of  outside  institutions  or 
agencies  may  occur.  In  particular,  the  chart  may  be  reviewed  by  an  agent  of  the  Food 
and  Drug  Administration  or  National  Cancer  Institute. 

10.  I understand  that  if  I have  further  questions  regarding  this  study/treatment,  or 
concern  about  injury  from  this  study/treatment,  I can  contact  Dr.  Victor  M.  Santana 
or  Dr.  Malcolm  K.  Brenner  at  901-522-0300. 

11.  I understand  that  further  information  regarding  my/my  child’s  rights  as  a research 
participant  can  be  obtained  by  contacting  the  Chairman  of  the  Clinical  Trials 
Committee  at  901-522-0300. 

12.  I understand  that  I shall  receive  a signed  copy  of  this  summary  statement. 


Patient 


Parent  or  Guardian 


Physician 


Witness 


Date 
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SUMMARY  STATEMENT 


You  are  (your  child  is)  in  remission  from  neuroblastoma.  But  there  is  about  an  80%  chance 
that  the  cancer  will  return  in  the  next  3-5  years.  Once  neuroblastoma  comes  back  it  is  very 
hard  to  treat.  We  believe  that  the  best  way  to  prevent  this  is  to  give  you  (your  child)  very 
high  doses  of  chemotherapy  to  kill  any  neuroblastoma  cells  that  may  be  left.  Then,  a bone 
marrow  transplant  will  be  done  using  your  (your  child’s)  own  bone  marrow.  This  is 
necessary  because  the  chemotherapy  also  kills  normal  cells  in  the  marrow. 

Even  with  this  treatment,  the  neuroblastoma  comes  back  in  some  cases.  We  do  not  know 
why  this  happens.  We  would  like  you  (your  child)  to  be  in  a research  study  to  find  out  what 
happens  in  the  body  after  the  transplant.  To  do  this,  we  will  insert  a "genetic  marker"  into 
some  of  your  (your  child’s)  marrow  cells  before  we  return  them  to  you  (your  child).  Each 
step  of  the  treatment  plan  is  given  below. 

STUDIES  BEFORE  TREATMENT 

To  make  sure  the  transplant  is  safe,  we  will  test  your  (your  child’s)  blood  for  certain  viruses. 
These  include  hepatitis  B,  which  causes  liver  damage;  cytomegalovirus,  which  causes  lung 
damage;  and  HIV,  which  causes  AIDS.  We  will  also  do  other  tests  to  plan  your  treatment. 

MARROW  HARVEST  AND  MARKING 

Before  the  high-dose  chemotherapy  starts,  we  will  remove  a small  part  of  your  (your  child’s) 
bone  marrow  from  the  hip  bone.  This  will  be  done  in  the  operating  room  under  general 
anesthesia.  You  (your  child)  will  not  feel  anything  when  the  marrow  is  taken.  There  may 
be  some  pain  later.  You  (your  child)  will  be  given  medicine  for  the  pain. 

If  you  agree  (your  child  agrees)  to  be  in  the  "marker"  study,  we  will  mix  about  one-third  of 
the  marrow  with  a special  virus  before  we  put  the  marrow  back  into  your  (your  child’s)  body. 
We  will  use  a mouse  virus  that  has  been  changed  to  keep  it  from  causing  infection.  The 
marker,  a gene  called  "neo^",  is  put  inside  this  special  virus. 

No  bad  effects  have  been  seen  in  animal  studies  using  these  markers  or  in  any  person  treated 
with  marker  genes.  Still,  there  may  be  risks.  It  is  possible  that  the  mouse  virus  might 
"recover"  in  the  cell  and  be  able  to  grow;  it  might  even  cause  cancer.  We  think  this  is  very 
unlikely  but  we  cannot  rule  it  out  yet. 

If  you  (your  child)  do  not  want  to  have  this  gene  marking,  a transplant  can  still  be  done  with 
unmarked  marrow.  The  benefits  of  this  marker  study  would  be  a better  understanding  of 
neuroblastoma  and  of  marrow  transplants.  This  would  help  us  plan  better  ways  of  treating 
neuroblastoma.  If  you  (your  child)  needed  another  transplant  in  the  future,  these  changes 
might  help  you  (your  child).  Otherwise,  what  we  learn  might  lead  to  better  treatment  for 
other  patients  with  the  disease. 
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I do  give  permission  for  gene  marking 

I do  not  give  permission  for  gene  marking 

HIGH-DOSE  CHEMOTHERPY 

Soon  after  bone  marrow  harvest,  chemotherapy  will  start.  A drug  called  carboplatin  will  be 
given  by  vein  every  other  day  over  one  hour  for  three  doses.  Then  a drug  VP- 16  is  given  by 
vein  at  the  end  of  every  other  day  over  six  hours  for  three  days. 

BONE  MARROW  TRANSPLANT 

You  (your  child)  will  rest  for  two  days  after  the  chemotherapy.  Then  the  bone  marrow  that 
was  taken  out  before  will  be  put  back  through  an  IV  catheter.  So  that  we  can  study  the 
marked  cells,  we  will  take  a little  extra  blood  after  the  marrow  is  put  back.  The  extra  blood 
taken  will  be  about  20  mL  (1  tablespoon)  once  or  twice  a week  for  6 weeks.  We  will  also 
take  extra  blood  monthly  for  6 months,  every  six  months  for  2 years,  and  then  once  a year 
for  2 years.  Bone  marrow  aspirates  and  biopsies  will  be  done  on  days  21  and  32  after  the 
transplant.  Bone  marrow  aspirates  will  also  be  done  after  you  are  (your  child  is)  well  to  see 
how  the  graft  is  working.  We  will  take  these  samples  every  6 months  for  2 years  and  then 
once  a year  for  2 years.  Any  marrow  that  you  do  not  need  (your  child  does  not  need)  may 
be  used  for  research. 

LONG-TERM  FOLLOW  UP 

We  will  follow  your  (your  child’s)  progress  over  a long  period.  You  (your  child)  will  need 
to  be  examined  yearly  for  14  years  after  the  transplant.  After  the  first  4 years  this  can  be 
done  by  you  (your  child’s)  local  doctor.  A teaspoon  of  blood  will  be  taken  at  each  exam. 

CONFIDENTIALITY 

Your  (your  child’s)  case  will  be  treated  in  complete  confidence,  unless  you  specifically  agree 
otherwise.  However,  approved  people  from  Government  agencies  may  review  the  charts. 

SIDE  EFFECTS 

The  drugs  in  this  study  will  cause  some  bad  side  effects.  Doctors  will  watch  you  (your  child) 
carefully  to  prevent  these  effects  or  make  them  less  severe.  Bone  marrow  transfusion  can 
also  produce  very  serious  side  effects.  The  Carboplatin  and  VP-16  destroy  normal  bone 
marrow  and  can  cause  severe  infections  and  bleeding.  You  will  need  antibiotics,  blood 
transfusions  and  possibly  a medicine  called  amphotericin  B for  fungal  infections.  Also,  the 
transfused  marrow  does  not  "take"  in  some  cases  (1  in  20  cases  at  other  centers).  If  this 
happens,  a second  marrow  transfusion  may  be  given.  The  table  below  lists  the  possible 
short-term  and  long-term  side  effects. 
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AGENT 

POSSIBLE  SIDE  EFFECTS 

Carboplatin 

Low  white  cell  count  (infection) 
Low  Platelet  count 
(Bruising,bleeding) 

Nausea,  sickness 

Hair  Loss 

Mouth  sores 

Diarrhea 

Kidney  Damage 

Liver  Damage 

Bad  Hearing 

Lung  Damage 

Low  Sodium  in  the  Blood 

Inability  to  have  children  (sterility) 

Etoposide  (VP- 16) 

Low  white  cell  count  (infection) 

Low  Platelet  count  (Bruising,bleeding) 

Nausea,  sickness 

Hair  Loss 

Mouth  sores 

Diarrhea 

Skin  rashes 

Itching 

Low  blood  pressure 

Virus 

No  known  side  effects.  fPossiblv  could  cause  some 
antibiotics  not  to  work  or  could  make  cells  cancerous) 

ALTERNATIVE  PROCEDURES 

If  you  do  not  want  to  have  part  of  youiy^our  child’s  marrow  marked,  you^our  child  could 
still  have  high-dose  chemotherapy  and  bone  marrow  transplant.  If  you  do  not  want  a 
transplant  for  yourself  (your  child),  we  could  give  treatment  with  different  drug  combinations 
or  radiation  therapy.  Although  the  side  effects  would  not  be  as  bad,  we  do  not  think  these 
treatments  would  to  control  the  cancer  better.  Also,  you  (your  child)  could  have  no  further 
therapy. 
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ASSENT  FORM  - PATIENT  AGE  7-18  YEARS  FOR  BONE  MARROW  TRANSPLANT 


ASSENT 

You  are  in  remission  from  neuroblastoma.  This  means  we  cannot  see  any  cancer  cells  in 
your  bone  marrow.  There  is  a good  chance  your  cancer  will  return  if  you  do  not  have 
further  treatment.  We  would  like  to  stop  your  neuroblastoma  from  coming  back  by 
performing  a bone  marrow  transplant  using  your  own  bone  marrow.  Before  we  do  the  bone 
marrow  transplant  we  will  examine  you  to  be  sure  you  can  have  the  transplant.  We  will  also 
test  you  for  certain  viruses  including  the  virus  for  AIDS. 

First,  we  will  take  a small  part  of  your  bone  marrow  out  while  you  are  asleep  in  the 
operating  room.  Since  you  will  be  sleeping,  you  will  not  feel  us  take  the  marrow.  \^en  you 
wake  up,  you  may  have  some  pain  but  you  will  receive  medicine  to  make  this  feel  better. 
Your  bone  marrow  will  be  frozen  for  later  use. 

At  a later  time,  you  will  come  into  the  hospital  and  receive  high-dose  anticancer  drugs  that 
will  stop  your  blood  forming  cells  from  growing.  We  hope  these  drugs  will  get  rid  of  your 
cancer  and  stop  it  from  coming  back.  We  will  then  thaw  your  marrow  and  give  it  to  you  so 
your  blood  forming  cells  will  grow  again. 

MARROW  MARKING 

If  you  agree  we  will  take  a part  (one-third)  of  the  bone  marrow  that  we  remove  from  you 
and  mix  it  with  a special  virus  to  mark  the  cells.  If  there  were  neuroblastoma  cells  in  your 
bone  marrow  when  we  stored  it,  we  may  be  able  to  mark  the  cells  and  tell  if  your 
neuroblastoma  is  coming  back  from  the  bone  marrow  we  gave  you.  This  virus  may  mark  1 
in  20  of  your  normal  cells  so  we  can  watch  them  grow  back  after  your  bone  marrow 
transplant.  We  hope  that  we  will  learn  more  about  your  cancer  in  this  way  and  one  day  be 
better  able  to  help  you  or  others. 

HIGH-DOSE  CHEMOTHERAPY 

You  will  receive  a drug  called  carboplatin  by  vein  every  other  day  for  three  doses  and  then 
a drug  VP- 16  every  other  day  for  three  days. 

BONE  MARROW  TRANSPLANT 

After  the  high-dose  drug  therapy  you  will  have  two  days  of  rest  and  then  your  frozen  bone 
marrow  will  be  thawed  and  given  back  to  you  by  your  central  catheter.  An  extra  amount  of 
blood  will  be  taken  once  or  twice  a week  for  six  weeks,  and  then  monthly  for  six  months,  and 
then  every  six  months  for  two  years,  and  finally  once  a year  for  two  years  afterwards  to  test 
how  the  marrow  cells  are  growing.  You  will  also  receive  a total  of  eight  bone  marrow 
aspirates  to  judge  how  well  your  marrow  is  growing  and  whether  the  marked  cells  are 
present. 
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LONG  TERM  FOLLOWUP 

We  will  follow  your  progress  over  a long  period.  You  will  be  examined  here  each  year  for 
four  years  after  the  treatment.  For  the  next  10  years,  your  yearly  exams  can  be  done  by  your 
local  doctor.  At  each  exam,  a teaspoon  of  blood  will  be  taken. 

SIDE  EFFECTS 

The  transplant  can  produce  bad  side  effects.  These  include  permanent  damage  to  the  bone 
marrow,  lung  disease,  liver  disease,  other  cancers,  severe  vomiting,  diarrhea,  bleeding  from 
the  bladder,  hair  loss,  serious  infections,  fevers,  headaches,  seizures.  You  may  not  be  able 
to  have  children  after  this  treatment. 

ALTERNATIVE  PROCEDURES 

If  you  do  not  want  to  have  your  bone  marrow  marked  you  may  have  a bone  marrow 
transplant  without  the  marking.  You  can  also  receive  drugs  and  radiation  therapy  as  other 
treatment  for  your  neuroblastoma  or  you  could  have  no  treatment  at  all,  but  we  believe  that 
a transplant  is  most  likely  to  cure  you. 

STATEMENT  OF  UNDERSTANDING 

All  information  about  your  transplant  will  be  kept  among  the  hospital  staff  that  needs  to 
know.  We  will  not  tell  anybody  else  without  asking  you  first.  You  have  the  right  to  ask  any 
questions  you  want  and  they  will  be  answered.  You  have  had  this  assent  form  read  or 

discussed  with  you  by  your  parents  and  the  doctor  (Dr. ) caring  for  you. 

Before  you  signed  this  form  you  had  all  your  questions  answered. 

If  you  have  any  other  questions  you  can  ask  your  doctor  or  Dr.  Victor  Santana  or  Dr. 
Malcolm  Brenner  at  any  time. 

I agree  to  have  my  marrow  marked 

I do  not  agree  to  have  my  marrow  marked. 


Patient 


Parent  or  Guardian 


Physician 


Date  and  Time 
vpg(wpc) 
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APPENDIX  C 


ABSTRACT  OF  PROTOCOL 


Autologous  bone  marrow  transplantation  (ABMT)  is  an  effective  way  of 
treating  neuroblastoma.  A portion  of  the  patient's  marrow  is  removed  during 
remission  of  the  malignancy  and  cryopreserved.  The  patient  is  then  given 
supralethal  chemotherapy  and/or  radiotherapy  and  rescued  from  the  associated 
marrow  destruction  by  reinfusion  of  the  stored  cells.  The  two  main  limitations 
of  the  approach  are:  (1)  the  high  risk  of  relapse,  which  may  occur  because  the 
reinfused  marrow  is  contaminated  with  malignant  cells,  and  (2)  the  long  delay 
before  the  marrow  reconstitutes  the  patient  with  a consequent  high  risk  of 
morbidity  and  mortality  from  infection  and  hemorrhage.  The  current  proposal  aims 
to  transduce  marker  genes  into  harvested  marrow  to  allow  investigation  of 
therapeutic  strategies  aimed  at  overcoming  these  problems. 

If  the  patients  have  a disease  such  as  neuroblastoma  in  which  malignant 
cells  may  contaminate  the  marrow,  these  cells  may  be  marked  by  the  gene  transfer. 
Relapse  with  cells  containing  marker  genes  will  then  establish  whether  or  not 
relapse  originates  within  the  patient  or  at  least  partly  within  the  marrow  cells 
harvested  at  the  time  of  clinical  remission.  Should  this  latter  explanation  be 
correct,  it  would  justify  the  procedure  of  marrow  purging  at  harvest  to  remove 
malignant  cells.  At  present,  this  procedure  is  of  unproven  benefit,  but  damages 
the  marrow  and  retards  engraftment,  correspondingly  increasing  morbidity  and 
mortality.  Analysis  of  insertion  sites  will  allow  determination  of  clonality 
of  relapse.  The  outcome  of  these  investigations  would  affect  future  treatment 
strategies . 

Since  marrow  for  ABMT  is  generally  obtained  when  patients  are  regenerating 
their  marrow  after  intensive  chemotherapy  aimed  at  remission  induction,  it  is 
anticipated  that  a proportion  of  pluripotent/stem  cells  will  be  in  cycle  and  may 
therefore  be  successfully  transduced  before  cryopreservation  and  subsequent 
reinfusion.  Marker  gene  insertion  will  be  determined  by  the  appearance  of  G418 
resistance  amongst  cultured  progenitor  cells  in  the  engrafted  marrow  and  by 
detection  of  vector  sequences  by  PGR  or  Southern  blot  analysis  of  DNA  from 
circulating  cells  of  different  lineages.  We  will  determine  what  endogenous  and 
exogenous  stimuli,  such  as  infection,  chemotherapy,  and  recombinant  growth 
factors,  can  augment  the  proliferation  of  this  engrafted  marrow.  This 
information  will  help  to  determine  whether  autologous  marrow  genuinely  re- 
populates  the  patient  or  whether  it  provides  temporary  replenishment  of  committed 
progenitor  cells  whilst  surviving  host  stem  cells  gradually  repopulate.  In  the 
future  it  may  also  be  used  to  indicate  what  stimuli  should  be  given  before  the 
marrow  harvest  to  ensure  maximum  yield  of  pluripotent  progenitors  and  which 
stimuli  should  be  used  immediately  following  the  transplant  to  induce  more  rapid 
engraftment.  With  the  additional  knowledge  obtained,  better  clinical  protocols 
can  be  established. 
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APPENDIX  D 


NONTECHNICAL  ABSTRACT  OF  PROTOCOL 


One  effective  treatment  for  many  types  of  cancers  is  autologous  bone  marrow 
transplantation.  In  this  treatment  the  patient  is  treated  until  the  disease  can 
no  longer  be  detected.  At  this  point,  about  1.5  pints  of  marrow  are  removed  and 
stored  frozen.  The  patient  is  then  given  extremely  intensive  drug  and  radiation 
treatment  aimed  at  destroying  any  cancer  cells  which  may  be  left.  This  intensive 
treatment  also  destroys  the  patient's  remaining  bone  marrow  cells.  However,  the 
individual  is  "rescued"  by  injecting  back  the  marrow  that  has  been  stored  for 
them. 

Although  this  treatment  has  proven  to  be  encouraging,  there  are  two 
problems.  The  first  is  that  the  stored  marrow,  although  taken  when  the  patient 
has  no  visible  cancer,  may  still  contain  some  cancer  cells.  These  unseen  cancer 
cells  could  then  regrow  and  cause  the  disease  to  return.  In  addition,  the  stored 
marrow  is  sometimes  slow  to  grow.  This  means  the  patient  lacks  vital  bone  marrow 
cells  for  a longer  period  of  time.  Without  these  marrow  cells  the  patient  cannot 
adequately  fight  infection  and  may  suffer  bleeding.  These  problems  are  often 
life  threatening. 

The  aim  of  the  present  protocol  is  to  get  information  that  will  allow 
clinicians  to  devise  ways  to  overcome  or  lessen  these  problems.  Genetic  markers 
will  be  used  to  trace  the  development  and  behavior  of  cells  within  the  marrow. 
As  the  marrow  cells  harvested  from  the  patient  look  the  same  as  the  cells 
remaining  within  the  body,  a way  is  needed  to  mark  these  cells.  Gene  marking 
is  the  only  way  to  distinguish  the  returned  cells  from  cells  remaining  in  the 
patient's  body.  About  30%  of  the  patient's  marrow  that  is  removed  will  be  marked 
with  a marker  gene.  These  marked  cells  will  then  be  stored  with  the  untouched 
marrow  and  both  will  be  given  back  to  the  patient  after  their  intensive  drug 
treatment . 

If  the  patient  does  suffer  a return  of  their  cancer,  we  will  look  at  their 
cancer  cells  for  the  marker  gene.  If  no  marker  gene  can  be  found,  then  the 
cancer  probably  regrew  from  cells  left  in  the  patient's  body.  This  is  possible 
even  though  no  visible  cancer  cells  may  have  been  seen  in  the  patient.  The 
doctors  would  then  know  that  they  needed  to  work  on  better  methods  to  get  rid 
of  the  cancer  cells  left  in  the  body.  If  the  gene  is  found  in  the  cancer  cells, 
then  we  know  cancer  cells  were  hiding  with  the  returned  marrow  cells.  If  we  know 
cancer  cells  are  hiding  in  the  returned  marrow,  the  doctors  can  work  harder  to 
kill  the  cancer  cells  hiding  in  the  marrow  before  returning  the  marrow  to  the 
patient.  No  matter  which  answers  are  obtained,  the  doctors  will  then  be  able 
to  develop  better  treatments  for  similar  cancer  patients. 

After  marrow  transplantation  with  marked  marrow  we  will  also  look  for  the 
appearance  of  the  marker  gene  in  the  patient's  blood  and  marrow.  By  studying 
the  normal  cells  which  contain  the  marker  gene,  the  doctors  will  learn  more  about 
the  transplanted  marrow  cells.  We  will  learn  better  ways  to  treat  the  patient 
before  removing  the  marrow.  We  will  also  learn  how  to  best  treat  the  patient 
after  the  transplant  so  that  the  returned  marrow  grows  as  quickly  as  possible. 
The  more  that  is  learned  about  the  marrow  cells , the  better  the  doctors  will  be 
able  to  use  the  marrow  cells  to  help  the  patient. 

The  doctors  hope  that  by  using  a gene  to  mark  the  marrow  removed  from  a 
patient  that  they  will  learn  how  to  better  treat  the  patients.  This  knowledge 
will  not  only  help  patients  with  cancers  similar  to  the  ones  studied,  but  also 
many  other  patients  as  well. 
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1.0  OBJECTIVES 


1.1  To  establish  the  response  rate  and  further  characterize  the  toxicity  of  high- 
dose  carboplatin  (CBDCA)  and  etoposide  (VP-16)  with  autologous  marrow 
support  in  previously  treated  pediatric  patients  with  recurrent  or  refractory 
neuroblastoma. 

1.2  To  transduce  marker  genes  into  autologous  marrow  to  determine; 

A)  Whether  the  source  of  marrow  disease/relapse  after  ABMT  is  residual 
malignant  cells  in  the  harvested  marrow  or  residual  disease  in  the 
patient. 

B)  The  contribution  of  marrow  autografts  to  autologous  reconstitution. 

2.0  BACKGROUND 

2.1  Autologous  Bone  Marrow  Transplantation 

Autologous  bone  marrow  transplantation  (ABMT)  is  increasingly  used  to  treat 
malignant  disease.  The  underlying  therapeutic  concept  is  that  storage  of 
marrow  harvested  in  clinical/bone  marrow  remission  allows  the  patient 
subsequently  to  be  exposed  to  chemoradiation  that  would  be  lethal  were  it  not 
for  the  availability  of  stored  autologous  marrow  for  rescue.  The  hope  is  that 
the  increased  dose  of  chemoradiation  will  cure  a higher  proportion  of  patients 
that  would  be  possible  with  conventional  therapy.  In  addition,  autologous 
bone  marrow  transplantation  may  allow  the  generation  of  endogenous 
activated  killer  cells  with  antineoplastic  function. 

2.2  Use  of  Carboplatin/Etoposide  and  ABMT  in  Neuroblastoma 

Both  of  these  agents  have  been  combined  in  a chemotherapy  regimen  with 
autologous  marrow  support  in  a Phase  I study  conducted  at  St.  Jude  Children’s 
Research  Hospital  from  1989-1990.  Thirty  patients  with  various  solid  tumors 
(16  neuroblastoma,  6 medulloblastoma,  and  6 brain  tumors  and  2 non- 
Hodgkins  lymphoma)  received  this  drug  combination  in  a dose  escalating 
design.  The  major  dose-limiting  toxicity  was  hematologic  with  severe 
pancytopenia  present  after  a course  of  therapy.  The  median  time  to  reach  an 
absolute  granulocyte  count  >500/mm^  after  ABMT  was  28  days  (range  - 16  to 
69).  The  median  time  to  reach  a platelet  count  ^50,000/mm^  was  30  days 
(range  - 15  to  56).  Twelve  patients  received  a second  course  of  identical 
therapy  with  similar  times  to  engraftment  and  without  evidence  of  cumulative 
toxicity.  Other  less  frequently  seen  toxicides  included  mucositis,  nausea. 
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diarrhea,  electrolyte  abnormalities,  elevations  of  hepatic  transaminases  and 
serum  creatinine.  The  non-hematologic  drug  limiting  toxicity  was  mucositis. 

Although  this  was  primarily  a Phase  I study,  antitumor  responses  were  noted. 
There  was  one  complete  remission  lasting  373  days  and  16  partial  remissions. 
In  this  study  we  propose  to  estimate  the  efficacy  and  further  characterize  the 
toxicity  of  carboplatin/  etoposide  and  autologous  marrow  support  in  pediatric 
patients  with  re;a[sed/refractory  neuroblastoma  who  lack  marrow  involvement. 

In  addition,  we  plan  to  use  gene  marking  of  an  aliquot  of  the  harvested 
marrow  to  study  the  mechanism  of  relapse  and  of  autologous  reconstitution. 

2.3  Mechanism  of  Relapse 

Although  ABMT  may  offer  advantages  over  conventional  chemotherapy,  the 
major  cause  of  treatment  failure  remains  relapse  or  disease  progression.  When 
ABMT  is  undertaken  for  solid  tumors,  relapse  is  generally  at  the  site  of 
original  disease,  implying  that  supralethal  chemo-radiotherapy  has  not 
eradicated  the  malignancy.  The  mechanism  of  relapse  is  less  clear  following 
ABMT  for  malignancies  such  as  neuroblastoma  which  may  involve  the  BM. 
As  the  incidence  of  relapse  in  these  diseases  is  often  higher  after  autologous 
BMT  than  it  is  after  allogeneic  marrow  transplantation,  two  explanations  have 
been  offered.  The  first  is  that  the  alloreactive  T lymphocytes  present  in 
allogeneic  marrow  have  a major  role  in  recognition  and  elimination  of  residual 
host  malignant  cells.  Since  these  cells  are  absent  from  autologous  marrow, 
relapse  is  more  likely  after  autologous  BMT.  This  explanation  suggests  that 
relapse  occurs  for  the  same  reason  as  relapse  after  ABMT  for  marrow  sparing 
solid  tumors  - persistence  of  residual  disease  in  the  host.  An  alternative 
explanation  is  that  even  though  cryopreserved  autologous  marrow  is  harvested 
in  remission,  it  nonetheless  contains  residual  malignant  cells.  In  this  case, 
relapse  is  due  to  residual  disease  not  in  the  host,  but  in  the  rescuing  marrow. 
It  is  likely  that  both  factors  contribute  to  relapse,  although  the  relative 
contribution  of  each  in  any  given  disease  is  unknown. 

The  mechanism  of  relapse  following  ABMT  for  malignancy  derived  from  or 
involving  the  marrow  is  an  important  issue  to  resolve.  The  fear  that  stored 
marrow  eontains  residual  malignant  cells  has  led  to  intensive  investigation  of 
the  value  of  marrow  purging  prior  to  storage  and  subsequent  reinfusion. 
Purging  may  be  undertaken  with  monoclonal  antibodies,  with  cytotoxic  agents 
active  in  vitro,  or  by  physicochemical  means.  In  animal  and  pre-clinical  human 
studies  all  of  these  methods  reduce  contamination  with  malignant  cells  if  these 
are  deliberately  added  to  the  marrow,  but  none  have  consistently  been  shown 
to  reduce  the  risk  of  relapse  in  naturally  occurring  disease.  Marrow  for 
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ABMT  is  harvested  in  marrow  remission  when  - by  definition  - no  malignant 
cells  are  detectable.  It  is  therefore  impossible  to  undertake  any  form  of 
quality  control  to  determine  if  residual  malignant  cells  have  genuinely  been 
eliminated.  Moreover,  there  is  no  evidence  that  malignant  cells  with  the 
ability  to  reestablish  the  malignancy  after  ABMT  are  physically,  phenotypically, 
or  biochemically  identical  to  the  cells  of  the  "mature"  tumor.  At  present, 
therefore,  the  justification  for  and  practicality  of  bone  marrow  purging  largely 
remain  matters  of  faith.  This  is  cause  for  considerable  concern.  The 
techniques  of  purging  almost  invariably  damage  normal  progenitor  cells,  so 
that  the  engraftment  of  purged  marrow  is  generally  substantially  slower  than 
the  engraftment  of  untreated  marrow.  Morbidity  and  mortality  from  the 
complications  of  hemopoietic  and  immune  system  failure  are  correspondingly 
increased. 

2.4  Biology  of  Autologous  Reconstitution 

Little  is  known  in  man  of  the  fundamental  biology  of  autologous  marrow  graft 
recovery.  It  is  unknown  whether  the  cryopreserved  marrow  contains  viable 
stem  cells  which  subsequently  reconstitute  the  patient,  or  whether  the 
autograft  simply  provides  temporary  replenishment  of  committed  progenitor 
cells  whilst  surviving  host  stem  cells  gradually  repopulate  the  individual.  If 
harvested  marrow  does  contain  stem  cells,  nothing  is  known  of  the  in  vivo 
signals  which  modify  their  entry  into  cell  cycle  or  which  modulate  proliferation 
versus  lineage  commitment.  This  lack  of  knowledge  hampers  efforts  to 
improve  the  speed  and  effectiveness  with  which  autologous  marrow 
reconstitutes  the  patient.  Even  though  large  volumes  of  marrow  may  be  taken, 
patients  may  still  suffer  prolonged  marrow  hypoplasia  and  immune 
dysfunction.  If  ABMT  cures  patients  by  virtue  of  the  more  intensive  chemo- 
radiotherapy  it  permits,  then  multiple  ABMT  might  cure  a higher  proportion 
of  patients.  This  approach  cannot  readily  be  contemplated  until  techniques 
which  improve  marrow  regeneration  are  available,  as  the  procedure  related 
morbidity  and  mortality  would  otherwise  be  unacceptably  high. 

3.0  RATIONALE  FOR  CURRENT  PROPOSAL 

3.1  Gene  Markers  for  Autologous  Marrow 

Because  autologous  marrow  is  phenotypically  and  genetically  identical  to 
residual  host  tissues,  it  has  not  been  possible  to  date  to  investigate  either  the 
source  of  malignant  relapse  following  ABMT  in  malignancies  which  are 
derived  from  or  involve  the  bone  marrow  or  the  mechanisms  of  marrow 
regeneration  after  the  procedure  (Section  3.3).  The  availability  of  transduction 
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procedures  able  to  mark  harvested  progenitor  cells  means  that  both  issues  can 
now  be  addressed. 

3.2  Origin  of  Malignant  Cells  During  Relapse 

Retroviral  vectors  have  been  successfully  used  to  mark  malignant  cells  and  cell 
lines  in  man.  In  rodent  models,  marked  malignant  cells  have  re-established 
malignant  disease.  If  residual  malignant  cells  in  the  harvested  marrow  could 
be  marked,  it  would  be  possible  to  determine  whether  the  malignant  cells 
appearing  in  patients  who  relapse  after  ABMT  can  be  derived  from  the 
infused  marrow.  Detection  of  such  marked  tumor  cells  would  provide 
justification  for  the  continued  exploration  and  development  of  marrow  purging 
technologies,  particularly  for  patients  in  first  remission.  This  gene  marking 
approach  appears  feasible  for  neuroblastoma  since  in  vitro  studies  on  a 
number  of  human  neuroblastoma  cell  lines  have  shown  that  these  tumor  cells 
can  be  transduced  with  an  efficiency  between  5-30%  (see  Data  Appendbc), 
while  fresh  clonogenic  tumor  cells  can  be  transduced  with  an  efficiency  of 
approximately  1%  (Appendix). 

3.3  Transduction  of  Marrow  Progenitor  cells 

Questions  concerning  stem  cell  biology  and  therapy  following  ABMT  can  only 
be  investigated  if  the  stem  cell  itself  is  successfully  marked.  However,  in  all 
mammalian  species  studied,  normal  stem  cells  are  not  in  cycle,  and  none  of 
the  gene  transfer  techniques  currently  available  are  able  to  generate  stable 
transductants.  It  is  likely  that  the  same  will  be  true  for  stem  cells  from  normal 
human  donors.  But  stem  cell  transduction  is  possible  in  animals  if  they  are 
pre-exposed  to  cycle  specific  cytotoxic  agents  such  as  5-fluoro-uracil.  These 
cells  can  then  be  effectively  transduced  with  retrovirus  vectors,  and  long  term 
gene  expression  demonstrated  in  cells  capable  of  self  renewal  and  multi- 
lineage differentiation. 

Because  remission  marrow  for  ABMT  is  harvested  from  patients  during  the 
recovery  phase  from  intensive  chemotherapy  (which  usually  includes  cycle 
specific  agents),  this  marrow  too  may  contain  stem  cells  in  cycle.  Although 
there  is  no  in  vitro  assay  for  the  human  stem  cell  we  have  successfully 
transduced  marrow  from  normal  donors,  and  from  patients  post  chemotherapy 
(AML  and  neuroblastoma  patients).  Both  show  transduction  of  multilineage 
progenitors  (GEMM  colonies)  and  of  clonogenic  cells  in  long  term  marrow 
culture.  The  efficiency  of  transduction  into  clonogenic  precursors  for  both 
GEMM  and  long  term  assays  in  patients  recovering  from  chemotherapy 
appears  similar  to  normals  (see  Data  Append^).  These  transduced  cells  do 
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not  interfere  with  the  growth  of  normal  progenitor  cells  when  the  two  are  co- 
cultured (see  Data  Appendix  A). 

Therefore  while  the  primary  purpose  of  transducing  autologous  marrow  with 
a marker  gene  is  to  study  the  source  of  relapse  (3.2)  we  will  also  attempt  to 
detect  the  gene  after  ABMT  in  cells  derived  from  different  lineages.  We  will 
look  for  evidence  of  multipotent  progenitor  transfection  by  seeking  a single 
insertion  site  in  multiple  lineages  (see  below).  We  will  also  look  for  long  term 
expression  (3  months  to  5 years). 

If  expression  of  transduced  genes  is  detected  in  vivo  we  will  be  able  to  analyze 
those  exogenous  and  endogenous  stimuli  which  promote  cycling  of  the 
transduced  stem  cells,  including  infection  and  further  chemotherapy. 
Ultimately  this  information  would  allow  protocols  to  be  devised  which  would 
induce  optimum  stem  cell  cycling  and  cytokine  responsiveness  of  marrow  pre 
ABMT  for  optimum  recovery  post  ABMT.  The  information  would  also 
facilitate  techniques  aimed  at  growing  the  marrow  ex  vivo  from  small  aliquots, 
potentially  allowing  multiple  ABMT  from  a single  marrow  harvest  (see  1.2 
above). 

TRANSDUCTION  STUDY  OUTLINE  AND  SAFETY 

This  study  proposes  to  transduce  a neomycin  resistance  marker  gene  into  aliquots  of 
marrow  obtained  for  ABMT  in  treatment  of  relapsed  neuroblastoma. 

The  vector  to  be  used  in  the  transduction  studies  is  the  helper  free  LNL-6  retrovirus, 
which  has  been  extensively  studied  in  rodent  models  and  in  non-human-primates  and 
which  was  approved  for  use  in  man  in  1989.  The  results  of  the  first  in  vivo  human 
study  on  transduced  marrow  derived  cells  have  been  reported  at  The  American 
Society  for  Clinical  Oncology  and  in  the  New  England  Journal  of  Medicine.  The  safety 
data  required  for  the  granting  of  the  IND  (#3042)  under  which  this  first  study  took 
place  are  contained  in  the  four  volume  directories  made  available  to  the  Chairman 
of  the  IRB.  The  current  proposal  will  cross  reference  these  data.  The  major  safety 
concerns  and  their  resolution  are  also  summarized  in  an  article  described  in  Appendbc 
B,  and  are  abstracted  below  (Cometta  et  al.,  1990). 

4.1  The  LNL-6  Vector 

The  LNL-6  vector  (Figure  1)  was  developed  in  the  laboratory  of  A Dusty 
Miller  and  is  a safety-modified  version  of  the  retroviral  vector  N2.  The  vector 
was  constructed  by  modifying  the  Moloney  murine  leukemia  virus  (MoMLV) 
by  removing  the  viral  genes  and  replacing  them  with  the  bacterial  neo^  gene. 
The  vector  has  a number  of  modifications  to  decrease  the  likelihood  of 
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successful  recombination  between  the  vector  and  packaging  cell  genome  that 
might  result  in  replication-competent  virus.  The  modifications  include  deletion 
of  5’  and  3’  sequences  to  minimize  homology  and  substitution  of  a stop  codon 
at  the  gag  start  codon. 

4.2  The  LNL-6  Producer  Cell  Line 

The  LNL-6  producer  cell  line  was  created  by  transfection  of  the  LNL-6  vector 
into  the  PA317  producer  cell  line.  The  viral  containing  supernate  obtained 
from  the  LNL-6  producer  cell  line  was  extensively  tested  for  exogenous 
pathogens  and  replication-competent  virus. 

The  supernatant  (provided  by  Genetic  Therapy,  Inc.)  to  be  used  for  human 
clinical  use  has  passed  all  studies  for  contaminating  microorganisms,  and  no 
pathogens  were  detected.  The  supernatant  is  approved  for  clinical  use  by  the 
U.S.  Food  and  Drug  Administration. 

No  side  effects  have  been  seen  in  animal  studies  nor  in  human  clinical  use  to 
date.  However,  there  are  theoretical  risks.  First  the  LNL-6  vector  preparation 
used  could  be  contaminated  with  replication-competent  murine  retrovirus  (see 

4.3  below).  Secondly,  even  though  the  virus  used  to  insert  the  gene  into  the 
bone  marrow  cells  cannot  grow  and  is  considered  harmless,  it  is  possible  that 
oncogenic  events  could  occur  within  a transduced  cell.  Finally,  the  inserted 
gene  may  produce  a protein  that  inactivates  some  aminoglycoside  antibiotics. 
Satisfactory  alternative  antibiotics  are  available. 

4.3  Replication  Competent  Virus 

The  LNL-6  vector  has  been  modified  so  that  it  entirely  lacks  viral  genes.  The 
only  coding  genetic  material  that  will  be  transferred  to  the  patient’s  cells  will 
be  the  marker  gene  (neo^).  Since  LNL-6  has  no  remaining  viral  genes,  it  is 
incapable  of  producing  the  virion  proteins  necessary  to  package  its  RNA  into 
an  intact  infectious  virus. 

Since  retroviral  vectors  are  replication-detective,  their  genome  must  be 
"packaged"  into  a virion  so  that  they  may  transfer  their  genetic  material  to  the 
target  cell.  This  is  accomplished  by  use  of  a "packaging  cell  line"  which 
supplies  the  necessary  proteins  for  virion  formation  (Figure  2).  The  cell  to  be 
used,  PA317,  contains  a modified  murine  leukemia  virus  (MLV)  genome  with 
intact  packaging  genes,  but  with  deletions  which  make  the  virus  incapable  of 
inserting  its  own  RNA  genome  into  a virion.  Thus,  the  patient’s  cells  are 
never  exposed  to  a replication-competent  virus,  but  only  to  a viral  "coat"  within 
which  is  contained  the  neomycin  vector.  The  LNL-6/PA317  combination  has 
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been  tested  extensively  over  several  years  for  replicating  retrovirus,  which 
could  theoretically  develop  by  recorabination  between  vector  and  viral 
sequences  in  the  packaging  cell  lines.  To  date,  the  multiple  modifications  in 
the  vector  and  the  packaging  cell  lines  aimed  at  preventing  recombination 
appear  successful  since  replication  virus  has  been  detected  only  rarely  after 
long  periods  of  incubation.  As  a further  check,  each  batch  of  supemate 
intended  for  clinical  use  is  extensively  screened  for  replication-competent  virus. 

Even  if  this  screening  were  to  fail,  data  from  primates  have  shown  that  intact 
MLV  replicates  poorly  and  transiently  in  primates  in  vivo  even  when  these 
animals  are  injected  with  massive  doses  of  virus.  To  date  no  clinical  illness  or 
sequelae  has  developed  in  these  animals. 

Additional  information  exists  in  four  animals  exposed  to  high  titer  replication- 
competent  retrovirus  along  with  retroviral  vector  at  the  time  of  severe 
immunosuppression,  and  autologous  bone  marrow  transplant.  The 
transplanted  monkeys  were  exposed  to  virus  and  vector  at  approximately  equal 
titer  and  three  of  the  four  showed  transient  vector  expression  post  transplant. 
Tests  for  replicating  virus  in  serum,  peripheral  blood  mononuclear  cells,  and 
bone  marrow  cells,  performed  two  and  three  years  post  transplant  have  been 
negative.  PCR  performed  on  peripheral  blood  and  bone  marrow  cells  for  the 
viral  envelope  region  (sensitivity  of  detection  1 in  100,000  cells)  were  negative 
in  all  four  animals.  To  date  no  animal  has  shown  any  clinical  illness  as  a 
result  of  virus  exposure. 

4.4  Insertional  Mutagenesis 

The  intact  Moloney  murine  leukemia  virus  (MoMLV),  the  parent  retrovirus 
of  LNL-6,  can  cause  neoplasia  in  mice.  There  is  no  evidence  that  this  will  be 
a problem  in  non-human  primates  or  in  humans.  In  21  monkeys  undergoing 
a retroviral-mediated  gene  transfer/autologous  bone  marrow  transplantation 
protocol  there  has  been  no  evidence  of  neoplasia  (mean  follow-up  of  2.5  to 
4.5  years).  There  are  also  no  known  examples  of  transformation  of  primate 
cells  by  a murine  retrovirus  either  in  vitro  or  in  vivo.  Although  clinical 
experience  is  limited,  there  has  been  no  toxicity  or  pathology  after 
approximately  72  patient-months  in  the  TIL  cell  study. 

In  fact,  the  mechanism  by  which  the  Moloney  virus  causes  leukemia  in  mice 
is  unlikely  to  be  operative  in  man.  The  murine  T-cell  lymphoma  associated 
with  MoMLV  is  not  due  directly  to  MoMLV  but  is  caused  by  a recombinant 
virus  called  a mink  focus  forming  virus  which  results  from  recombination 
between  MoMLV  and  endogenous  murine  leukemia  virus  sequences.  These 
murine  endogenous  virus  sequences  are  not  present  in  humans.  Moreover, 
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adult  mice  do  not  develop  lymphomas  after  MoMLV;  it  is  only  newborn  mice 
that  are  susceptible,  suggesting  some  step  in  T-cell  development  might  be 
important  in  cellular  transformation.  Lastly,  the  tropism  (i.e.,  specificity  of 
MoMLV  for  the  T-cell)  and  the  strain  dependence  of  MoMLV  are  not 
detectably  shared  with  any  human  cell. 

Nevertheless,  it  is  theoretically  possible  for  a retrovirus  to  insert  into  a 
protooncogene  or  tumor  suppressor  gene  leading  to  cellular  transformation. 
The  complex  virus-oncogene  tropism  in  the  murine  system,  the  presence  of 
two  copies  of  each  tumor  suppressor  gene  in  most  cells,  and  the  multistep 
process  of  malignant  transformation  suggest  that  the  probability  of  RMGT 
leading  to  malignancy  in  primates  is  exceedingly  low. 

4.5  Recombination  with  Human  Endogenous  Retroviral  Sequences 

Another  theoretical  concern  is  recombination  of  the  retroviral  vector  with 
human  endogenous  retroviral  sequences,  leading  to  the  production  of  a 
replication-competent  human  retrovirus.  Again,  the  probability  of  this 
occurring  appears  small.  No  replication-competent  human  endogenous 
retrovirus  has  ever  been  isolated  and  all  known  sequences  have  deletions  and 
* frame-shift  mutations  in  the  viral  genes.  The  sequences  defective  in  human 
endogenous  retroviruses  (namely  gag,  pol,  and  env),  are  the  sequences  deleted 
from  the  LNL-6  vector,  so  LNL-6  is  unable  to  provide  the  needed  sequences 
to  restore  function  to  human  endogenous  retroviral  sequences.  Also,  there  is 
no  homology  known  between  the  LNL-6  vector  and  the  human  retroviral 
sequences,  so  that  homologous  recombination  is  not  expected.  In  addition, 
variation  in  the  structure  of  these  human  and  murine  viral  sequences,  such  as 
tRNA  binding  sites,  make  the  likelihood  of  successful  recombination  extremely 
small. 

These  expectations  have  been  borne  out  in  preclinical  and  clinical  practice. 
Recombination  between  MLV  and  human  endogenous  retroviral  sequences 
has  not  been  detectable  in  primate  cells  in  vitro  or  in  vivo.  This  question  was 
specifically  addressed  in  the  LNL-6  TIL  human  gene  transfer  clinical  trial. 
After  retroviral  insertion,  reverse  transcriptase  (RT)  assays  have  never 
detected  RT  activity. 

4.6  Introduction  of  the  neo^  Gene 

The  neo^  gene  product,  neomycin  phosphotransferase,  phosphorylates  the  3’- 
hydroxyl  group  of  the  aminohexose  I of  neomycin  and  its  analogues,  thereby 
inactivating  the  antibiotic.  While  amikacin  may  be  inactivated  by  this  enzyme, 
gentamicin  and  tobramycin  and  other  aminoglycosides  do  not  contain  a 
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hydroxyl  at  the  3’  position  and  are  not  inactivated.  Therefore,  introduction  of 
the  neo^  gene  would  not  exclude  the  use  of  aminoglycosides  or  any  other 
conventional  antibiotic  that  may  be  needed  in  the  clinical  management  of 
these  patients. 

In  short,  the  vectors  to  be  used  in  this  study  are  currently  in  clinical  trial,  and 
in  extensive  prior  primate  testing  have  not  been  associated  with  any  adverse 
effects. 

5.0  PLAN  OF  CLINICAL  STUDY 

5.1  Specific  Inclusion  and  Exclusion  Criteria  for  Gene  Transduction  (general 
eligibility  see  Section  10) 

To  ensure  that  a sufBcient  aliquot  of  marrow  can  be  removed  for  transduction 
without  potentially  compromising  the  rate  of  reconstitution,  the  minimum 
quantity  of  marrow  mononuclear  cells  to  be  obtained  at  harv'est  will  be  raised 
by  30%  above  the  minimum  value  quoted  in  previous  neuroblastoma  protocols 
(2  X 10^/kg).  Should  this  safety  margin  not  be  attainable,  the  patient  w'ill  be 
ineligible  for  the  transduction  study. 

5.2  Preparation  of  Marrow 

A marrow’  mononuclear  cell  fraction  will  be  obtained  using  a Stericell 
separator.  30%  of  these  cells  will  be  used  for  cell  free  vector  transduction. 
The  remaining  marrow’  will  be  processed  and  frozen  as  per  standard 
techniques.  The  aliquot  will  be  incubated  with  vector  containing  supernatants 
and  will  then  be  frozen.  The  patients  will  be  treated  with  chemo-radiotherapy 
as  per  protocol  and  reinfusion  with  the  transduced  and  non-transduced 
marrow’  will  take  place  as  indicated  in  the  protocols. 

6.0  EVALUATION  OF  EFFECTS 
6.1  Response  Criteria 

Complete  Response  (CR):  Complete  resolution  of  all  initially  demonstrable 
tumor  on  MRI  or  CT  evaluation  without  the  appearance  of  any  new  areas  of 
disease. 

Partial  Response  (PR):  Greater  than  50%  decrease  in  the  product  of  the 
p>erpendicular  diameters  of  the  tumor  relative  to  the  baseline  evaluation 
without  the  appearance  of  any  new’  areas  of  disease. 
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Stable  Disease  (SD):  Less  than  a 50%  decrease  in  the  product  of  the 

perpendicular  diameters  of  the  tumor  relative  to  the  baseline  evaluation 
without  the  appearance  of  any 'new  areas  of  disease. 

Progressive  Disease  (PD):  Greater  than  a 25%  increase  in  the  products  of  the 
perpendicular  diameters  of  the  tumor  relative  to  the  baseline  evaluation,  or 
the  appearance  of  any  new  areas  of  disease. 

6.2  Relapse 

If  relapse  occurs  then  NB  cells  will  be  separated  from  the  marrow  by  FACS 
analysis  separating  cells  which  are  CD34',  CD45'  and  UJISA"^.  It  will  be 
determined  by  PCR  whether  or  not  NB  cells  contain  the  marker  genes.  We 
will  also  determine  whether  the  relapse  has  occurred  from  a single  clonogenic 
progenitor  or  whether  many  cells  have  the  ability  to  re-populate  the  patient. 
This  question  will  be  answered  by  analyzing  the  site  where  the  marker  gene 
has  inserted  using  Southern  blotting  and  RFLP  and  inverted  PCR  (see 
Technical  Appendix). 

6.3  Regeneration  of  Cryopreserved  Autologous  Marrow  on  Individual  Colonies 

Patients  will  be  monitored  at  weekly  intervals  for  6 weeks,  monthly  intervals 
for  6 months  and  annually  thereafter  for  5 years  for  the  presence  of  cells 
containing  the  marker  genes  in  the  peripheral  blood  (PB)  using  FACS  sorted 
populations.  PB  will  be  separated  into  T cells,  B cells,  monocytes  and 
granulocytes  using  appropriate  MAb,  and  each  lineage  examined  for  gene 
expression  and  for  marker  gene  insertion  sites  by  PCR  and  Southern  blotting. 
To  exclude  the  possibility  of  false  positive  PCR  by  low  level  contamination  of 
one  lineage  by  another,  the  amplification  will  be  undertaken  as  quantitatively 
as  possible. 

When  marrow  is  obtained  to  assess  engraftment  and  disease 
response/progression,  additional  cultures  will  analyze  whether  marker  genes 
are  present  in  CD34+  progenitor  cells  and  of  what  lineage. 

Changes  in  marker  gene  expression  in  cells  of  different  lineages  will  be 
correlated  with  changes  in  endogenous  (serum)  cytokine  levels  including  TFN, 
ylFN,  IL3,  and  GM-CSF  (measured  by  commercially  available  immunoassays), 
induced  by  (e.g)  infection  or  chemotherapy.  Ultimately  changes  will  be 
correlated  with  the  effects  of  exogenous  recombinant  cytokines  such  as  IL2 
and  IL3,  which  will  be  components  of  future  submitted  protocols  used  to 
treat  these  diseases. 
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7.0  IMPACT  OF  OUTCOME  ON  SUBSEQUENT  TREATMENT 


7.1  Source  and  Nature  of  Relapse  |i 

i' 

li 

There  would  be  2 informative  outcomes  if  the  patients  relapsed.  jl 

li 

1)  The  majority  of  relapse  patients  have  no  marked  cells.  However,  j 

occasional  patients  relapse  with  cells  containing  the  marker  gene  and  j' 
this  relapse  is  monoclonal.  This  would  imply  the  patients  receiving  ' 

marrow  harvested  in  remission  are  in  fact  receiving  occasional  ! 

malignant  "stem  cells"  and  that  relapse  is  monoclonal  in  nature.  i 

Detection  of  this  event  would  be  of  low  probability  (see  Section  8 - * 

below).  ' 

2)  Most  relapses  contain  both  marked  cells  and  unmarked  cells  and  the 
insertion  site  may  be  polyclonal.  This  would  imply  that  marrow 
contains  a multiplicity  of  cells  capable  of  inducing  relapse. 

I 

These  different  outcomes  would  have  different  clinical  implications.  | 

, I 

Outcomes  1 and  2 would  imply  that  purging  is  indeed  a worthwhile  procedure  ; 
and  should  be  further  explored. 

Outcome  2,  in  which  relapse  is  polyclonal  and  a high  proportion  of  patients  |i 

relapsing  therefore  show  a positive  marker,  would  also  provide  a unique  l| 

method  for  assessing  the  effectiveness  of  different  techniques  of  purging.  Such  Ij 

methodology  is  now  entirely  lacking  (see  paragraph  1.4).  M| 

7.2  Stem  Cell  Marking  ^ I 

-i 

Analysis  of  the  stimuli  required  in  vivo  to  induce  stem  cells  into  cycle,  and  to  ^ | 

induce  proliferation  of  cells  of  different  lineages  would  greatly  simplify  efforts  |ii  | 

to  grow  adequate  marrow  in  vitro  from  small  aliquots  for  successful  |i| 

subsequent  ABMT.  Moreover  an  indication  of  the  cytokines  responsible  for  5 

stem  cell  cycling  would  help  in  planning  more  effective  chemotherapy  and  in  ( 

optimizing  the  timing  of  marrow  harvest  for  subsequent  storage  and  re-  T 

infusion. 


h 

i'  I 

^*7 
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8.0  STUDY  SIZE  AND  STATISTICAL  CONSIDERATIONS 


8.1  Transduction  of  Malignant  Progenitor  Cells 

The  transduction  efficiency  for  clonogenic  neuroblastoma  cells  from  fresh 
tumor  is  between  0.3  and  3%.  At  present,  there  is  no  way  of  assessing 
whether  "clonogenic  cells"  and  neuroblastoma  "stem  cells"  are  identical  or  have 
the  same  transduction  efficiency.  If  we  assume  that  transduction  efficiency  for 
clonogenic  cells  and  stem  cells  is  identical  and  take  a figure  of  1%  as  average 
efficiency,  then  only  0.3%  of  the  total  malignant  "stem  cells"  present  in  a 
harvested  marrow  will  be  transduced  in  the  30%  aliquot  exposed  to  the 
vector.  This  makes  it  unlikely  that  marrow  relapse  from  <10  progenitors 
would  be  detected  unless  >50  patients  were  studied  - a number  not  currently 
feasible.  Polyclonal  relapse  (possibility  2 in  section  7.2  above)  would  be  more 
readily  detected  with  a probability  that  would  increase  as  the  number  of  NB 
"stem  cells"  present  increased.  The  marrow  relapse  rate  in  patients  receiving 
ABMT  for  relapsed/refractory  neuroblastoma  is  >80%  at  12  months.  A 
polyclonal  relapse  would  therefore  be  detectable  in  a cohort  of  12  individuals 
with  a probability  of  >95%  even  if  only  100  cells  contribute  to  the  relapse. 
In  any  one  individual,  there  is  >60%  chance  of  detecting  a marked  relapse  if 
1000  cells  contribute,  and  >95%  chance  if  3000  cells  contribute. 

8.2  Transduction  of  Normal  Progenitors 

Because  the  probability  of  transducing  a human  stem  cell  in  a patient 
recovering  from  chemotherapy  is  unknown  (see  Appendk  A)  and  because  the 
number  of  pluripotent  stem  cells  contributed  by  an  autologous  marrow  graft 
is  unknown,  it  is  not  possible  to  assess  the  number  of  patients  required  to 
undertake  this  subsidiary  aim.  But  if  transduction  into  early  progenitors  is 
possible,  then  data  on  the  value  of  this  approach  for  investigating  stimuli  which 
modify  stem  cell  behavior  could  readily  be  obtained  within  the  first  12  patients, 
since  even  a single  positive  patient  would  be  informative.  Should  the  first  12 
patients  show  no  evidence  of  early  progenitor  marking,  this  component  of  the 
study  would  not  be  continued  separately  from  the  primary  aim  of  analyzing  the 
source  of  relapse. 

8.3  Statistical  Considerations  for  Evaluation  of  ABMT  as  Therapy 

We  expect  to  accrue  8 to  10  patients  per  year  on  this  study.  The  drug 
combination  will  be  considered  effective  if  and  only  if  we  were  able  to  produce 
at  least  a 30%  response  rate  with  acceptable  toxicity.  Using  a significance 
level  of  a = 0.05  yields  the  following  table. 
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No.  of  Patients 

Re-evaluate  if  the  Response 

Rate  is  Less  Than 

6-  9 

1 

10  - 13 

2 

14  - 16 

3 

17-20 

4 

Using  a significance  test  of  a = 0.05,  we  will  use  the  following  table  to  stop 
the  study  for  unacceptable  toxicity. 


No.  of  Patients 

Re-evaluate  if  Number 

of  "Successes"  is  Less 

Than 

6-7 

4 

8 

5 

9 

6 

'Success  is  defined  as  completion  of  therapy  without  death. 


9.0  DRUG  INFORMATION 

9.1  Carboplatin  (CBDCA)  NSC  #241240 

It  is  a bifunctional  alkylating  agent  and  is  non-phase  specific.  Carboplatin 
appears  to  bind  to  cellular  replicating  DNA  and  to  alter  the  superhelical 
conformation  resulting  in  single  strand  breaks.  The  half-life  of  total  and  of 
free  platinum  is  306  times  longer  after  carboplatin  than  it  is  after  cisplatin. 
The  drug  is  commercially  available  and  supplied  in  20  ml  vials  containing  150 
mg  of  carboplatin  prepared  as  a white  lyophilized  powder  and  150  mg  of 
mannitol.  Intact  vials  should  be  stored  under  refrigeration  (2-8 'C)  and 
reconstituted  with  9.8  ml  sterile  water,  each  ml  containing  15  mg  carboplatin 
and  15  mg  mannitol  at  pH  4.5-7.0.  When  reconstituted  as  directed,  the 
solution  of  carboplatin  exhibits  no  decomposition  for  at  least  24  hours  at  room 
temperature  (22-25  • C).  Further  dilution  to  a concentration  of  approximately 


[722] 


Recombinant  DNA  Research,  Volume  14 


0.5  mg/ml  and  2 mg/ml  in  5%  dextrose  results  in  solutions  exhibiting  no 
decomposition  for  at  least  24  hours  at  room  temperature.  The  use  of  0.9% 
sodium  chloride  is  not  recommended  because  increased  rates  of  decomposition 
have  been  observed.  The  single-use  lyophilized  dosage  form  contains  no 
antibacterial  preservatives.  Therefore,  it  is  advised  that  the  reconstituted 
product  be  discarded  eight  hours  after  initial  entry. 

Frequent  toxicities  include  myelosuppression,  especially  thrombocytopenia, 
nausea  and  vomiting;  audiologic  and  reversible  renal  toxicity  may  occur. 
Alopecia,  allergic  reactions,  hepatic  dysfunction,  hyponatremia,  pulmonary 
toxicity  (interstitial  pneumonitis),  amenorrhea,  weight  loss,  fever,  dizziness  and 
blurred  vision  are  rare  toxicities.  It  is  administered  intravenously  on  an  q.o.d. 
X 3 schedule.  The  daily  dose  will  be  dissolved  in  100  cc/m^  D5W  and  infused 
over  one  hour. 

9.2  VP-16  (Etoposide,  Vepesid) 

Commercially  available,  a semisynthetic  epipodophyllotoxin,  it  inhibits  DNA 
synthesis  by  strand  scission.  The  mean  terminal  half-life  is  11  hours  with  a 
range  of  3 to  15  hours  and  is  primarily  excreted  in  the  urine.  The  drug  is 
commercially  available  in  100  mg  (5  ml)  sterile  vials,  as  a yellow  solution  with 
a pH  of  3 to  4.  The  intact  vials  are  stable  for  3 years  at  room  temperature. 
When  reconstituted  with  equal  volume  of  0.9%  sodium  chloride  injection  to 
a concentration  of  0.4  mg/ml,  the  solution  is  stable  for  48  hours  at  room 
temperature.  Administration  will  be  intravenously  over  6 hours  on  q.o.d.  (24 
hours  after  the  carboplatin  dose)  x 3 schedule.  The  daily  dose  of  VP-16  will 
be  prepared  in  D5  1/4  NSS.  Severe  hypotension  may  occur  if  the  drug  is  given 
rapidly.  Toxicities  include  myelosuppression,  stomatitis,  nausea,  anorexia, 
diarrhea,  alopecia,  and  hepatic  dysfunction. 

10.0  PATIENT  ELIGIBILITY 

10.1  Any  patient  under  21  years  of  age  at  initial  diagnosis  with  relapsed  or 
refractory  neuroblastoma  with  no  marrow  involvement. 

10.2  Performance  status  (SCOG)  of  0-2  and  life  expectancy  of  >6  weeks. 

10.3  Adequate  renal  function  (creatinine  <1.8  mg/dl)  and  adequate  hepatic 
function  (SGOT  or  SGPT  <3  x normal,  bilirubin  <1.5  mg/dl). 

10.4  Autologous  marrow  available  for  reinfusion  without  histologic  evidence  of 
tumor. 
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10.5 


Measurable  disease. 


10.6  Informed  consent  conforming  to  institutional  guidelines. 

10.7  Exclusion  criteria 

10.7.1  Serious  localized  or  systemic  infection 

10.7.2  HIV  positivity 
11.0  OUTLINE  OF  THERAPY 

11.1  Bone  Marrow  Harvest 

Patients  will  have  marrow  harvested  under  general  anesthesia  using  aseptic 
techniques.  Multiple  aspirates  will  be  obtained  from  the  iliac  crest(s) 
(posterior  and/or  anterior)  into  heparinized  syringes  and  pooled  in  heparinized 
tissue  culture  media.  A volume  of  blood  and  marrow  will  be  aspirated 
sufficient  to  yield  at  least  3 x 10®  nucleated  cells  per  kilogram  of  body  weight. 
The  specimen  will  be  filtered  through  differing  size  meshes  to  remove  bony 
particles  and  aliquots  will  be  obtained  prior  to  the  addition  of  cryoprotectants 
for  in  vitro  laboratory  studies.  Seventy  percent  of  the  bone  marrow  cells  will 
be  suspended  for  cryopreservation  with  10%  dimethyl  sulfoxide  (DMSO)  in 
the  liquid  phase  of  nitrogen  and  stored  for  future  reinfusion  into  the  patient. 
Thirty  percent  will  be  used  for  transduction  (section  5.2).  At  the  time  of 
reinfusion  both  transfected  and  untreated  frozen  marrow  will  be  rapidly 
thawed  in  a 37 ' C water  bath  at  the  bedside  and  immediately  infused  without 
further  manipulation  48  hours  after  the  completion  of  chemotherapy. 

11.2  High-Dose  Chemotherapy 

For  patients  with  less  than  1,000  mg/m^  of  previous  cumulative  cisplatin: 

Carboplatin  700  mg/mVday  IV,  over  one  hour  q.o.d.  x 3 
(Days  -7,  -5,  -3) 


VP-16  500  mg/m^day  IV,  over  6 hours  q.o.d.  x 3 
(Days  -6,  -4,  -2) 
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For  patients  with  more  than  1,000  mg/m^  of  previous  cumulative  cisplatin. 
Carboplatin  600  mg/mVday  IV,  over  one  hour  q.o.d.  x 3 
VP-16  400  mg/m^/day  IV,  over  6 hours  q.o.d.  x 3 
11.3  Methods  of  Drug  Delivery 

On  the  first  day  of  chemotherapy,  prehydration  for  2 hours  with  100 
ml/m^our  of  D5W  1/4  NSS,  followed  by  carboplatin  700  or  600  mg/m^  in  100 
cc/m^  of  dextrose  5%  infused  intravenously  over  1 hour.  VP-16  500  or  400 
mg/m^  in  D5W 1/4  NSS  will  be  administered  over  6 hours:  1 hour  loading  dose 
followed  by  a 5 hour  continuous  infusion  (24  hours  after  the  start  of 
carboplatin).  This  same  sequence  will  be  repeated  q.o.d.  x 3. 

Continuous  intravenous  hydration  will  be  given  throughout  the  course  of 
chemotherapy  (days  -7  through  0)  at  a rate  of  100  ml/m^/hr  to  maintain  normal 
serum  electrolytes. 

12.0  CONCURRENT  TREATMENT  AND  SUPPORTIVE  CARE 

During  the  high-dose  chemotherapy,  patients  will  receive  standard  supportive  care  (ie, 
emesis  control,  transfusions,  antibiotics). 

12.1  Blood  Products 

12.1.1  All  blood  products  will  be  irradiated  with  1500-3000  cGy  until 
engraftment  has  been  established  as  evidenced  by  absolute  granulocyte 
counts  of  ^500/mm^. 

Allergic  reactions,  especially  to  platelet  concentrates  should  be  treated 
with  Benadryl.  Use  of  other  antihistamines,  corticosteroids,  or  pressors 
may  be  used  as  needed  in  refractory  patients. 

The  criteria  for  red  blood  cell  use  should  be  to  maintain  a hemoglobin 
concentration  of  10  g/dl. 

Prophylactic  platelet  transfusion  use.  Irradiation  platelet  concentrates 
(4  units/m^)  to  prevent  bleeding  and  to  attempt  to  keep  the  circulating 
platelet  count  20,000/mm^.  As  platelet  use  is  expected  to  be  frequent, 
family  members  who  are  potential  apheresis  donors  should  be  sent  to 
the  blood  bank  for  evaluation.  Patients  will  be  HLA  treated  and  a 
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screen  undertaken  for  cytotoxic  antibodies  to  help  plan  transfusion 
therapy. 

12.1.5  Patients  with  cytomegalovirus  negative  titers  pre-treatment  will  receive 
only  CMV  negative,  or  leukocyte  poor  blood  products  for  the  first  100 
days  post  ABMT. 

12.2  Nutritional  Management 

12.2.1  Silastic  semipermanent  lumen  central  venous  catheters  shall  be  placed 
in  all  patients  prior  to  or  at  the  time  of  their  bone  marrow  harvest. 

12.2.2  The  effectiveness  of  total  parenteral  nutrition  in  maintaining  body 
weight  is  well  established,  and  appears  to  be  essential  for  successful 
AMBR  and  patient  management.  Patients  may  be  enrolled  on  the 
active  SJCRH  hyperalimentation  protocols  and  will  be  monitored  by 
the  Metabolic  Support  Service. 

12.3  Infectious  Disease  Management 

12.3.1  Routine  microbiologic  surveillance  cultures  from  the  stool,  throat,  urine 
tmd  blood  will  be  obtained  pre-AMBR  and  then  twice  weekly  for  the 
first  month  post- ABMT.  Additional  cultures  are  obtained  as  clinically 
indicated. 

12.3.2  Patients  are  to  be  kept  in  a protective  environment  in  a single  room 
under  positive  air  pressure.  Visitors  and  staff  must  observe  good 
handwashing  practice  as  determined  by  Infectious  Disease  staff. 

12.3.3  Complete  eradication  of  pathogens  by  antibiotics  is  difficult  in  the 
agranulocytopenic  host.  Once  antibiotic  treatment  has  been  initiated, 
discontinuation  prior  to  marrow  recovery  (^500  granulocytes/mm^) 
should  not  be  routinely  considered. 

12.3.4  Antifungal  treatment  will  be  considered  in  patients  who  have  had  at 
least  5-7  days  of  broad  spectrum  IV  antibiotics  in  the  face  of  persistent 
fevers  and  the  documented  fungal  colonization  or  CT  evidence  of 
systemic  fungus. 

12.3.5  High  index  of  suspicion  is  necessary  for  evaluation  and  treatment  of 
interstitial  pneumonitis  in  the  post-ABMT  patient.  Patients  with  low- 
grade  fever  and  chronic  cough  should  have  prompt  chest  x-rays  and 
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pulmonary  evaluation.  Patients  with  pulmonary  infiltrates  will  be 
eligible  for  the  Pneumopathy  X protocol. 

12.4  Pretreatment  Evaluation 

12.4.1  Clinical  evaluation 

Complete  history  and  physical  examination  with  height  (cm),  weight 
(kg)  and  body  surface  area  calculations 

EKG  and  echocardiogram 

Dental  consult 

All  patients  must  have  a functioning  single  or  double  lumen  right  atrial 
catheter  prior  to  transplant. 

12.4.2  Laboratory  evaluation  prior  to  ABMT  ^ 

Complete  serum  chemistry  battery  to  include:  SGOT/SGPT,  LDH,  total 
and  direct  bilirubin,  BUN,  creatinine,  electrolytes,  Ca,  Mg,  PO4, 
glucose,  amylase,  uric  acid 

Coagulation  screen 

Complete  blood  typing,  blood  bank  screening  and  HLA  typing 
Complete  surveillance  cultures  of  stool,  throat,  urine,  and  blood 
Routine  urine  analysis  (if  possible),  24  hr  creatinine  clearance 
HIV,  HSV,  CMV,  EBV,  Toxo,  Hepatitis  A,  B and  C screens 
Urine  for  CMV  and  adenovirus 

Bone  marrow  aspirate  and  biopsy  preharvest  to  ensure  no  residual 
tumor  can  be  detected 

12.4.3  Radiographic  Evaluation 
Routine  chest  x-ray  (PA  and  lateral) 


Recombinant  DNA  Research,  Volume  14 


[727] 


CT  scan,  MRI  or  bone  scan  as  clinically  indicated  for  measurable 
disease. 

13.0  EVALUATION  DURING  STUDY 

13.1  Clinical 

Appropriate  physical  evaluation  with  chart  documentation  as  suggested  by  the 
patients  clinical  course,  but  at  least  3 times  weekly. 

13.2  Laboratory  Evaluation 

Daily  CBC,  differential  and  platelet  counts  until  self-sustaining 
Reticulocyte  count  as  indicated 

Daily  electrolytes  while  on  intravenous  fluids  and  or  hyperalimentation.  As 
clinically  indicated  in  other  circumstances. 

Three  x weekly  SGOT/SGPT,  Ca,  Mg  until  discharge  from  inpatient  unit,  and 
as  clinically  indicated  thereafter. 

Weekly  for  6 weeks,  monthly  for  6 months  and  annually  for  5 years  analysis 
and  separation  by  FACS  of  peripheral  blood  nucleated  cells  with  sorting  into 
granulocytes,  monocytes,  T cells  and  B cells  and  subsequent  analysis  for 
marker  gene  insertion  (see  protocol).  Such  studies  should  limit  the  amount 
of  blood  removed  to  20-40  ml/day. 

Viral,  bacterial,  and  fungal  cultures  as  clinically  indicated. 

Bone  marrow  aspirate  as  clinically  indicated  post  ABMT  for  diagnosis  and 
documentation  of  marrow  recovery,  and  at  day  30  and  60  for  analysis  of 
engraftment  and  the  presence  of  the  neogene. 

13.3  Radiographic  evaluation 

Chest  and  other  diagnostic  radiographs  as  clinically  indicated. 

13.4  Radiographic  Imaging 

A complete  re-evaluation  of  the  patient  by  CT,  MRI  or  bone  scan  will  be 
performed  on  day  28-31  post  marrow  reinfusion. 
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Ancillary  MRI/CT  studies  may  be  performed  as  clinically  indicated. 

14.0  TOXICITY  MONITORING 

14.1  Toxicity  will  be  monitored  and  graded  according  to  the  NCI  Common  Toxicity 
Criteria  as  listed  in  Appendix  C. 

14.2  A post  ABMT  hematologic  recovery  score  based  on  the  Dartmouth  Transplant 
Criteria  will  be  assigned  to  all  patients. 

Score 

0 PMNs  never  <500/ul,  platelets  never  <10,000/ul 

1 PMNs  >500,  platelets  > 10,000  within  4 weeks  of  ABMT 

2 PMNs  >500,  platelets  >10,000  within  4-8  weeks  post  ABMT 

3 PMNs  >500,  platelets  >10,000  beyond  8 weeks  post  ABMT 

4 Death  due  to  bacterial  or  fungal  infection,  or  hemorrhage  associated 
with  PMNs  < 500/ul,  platelets  <10,000/ul  more  than  8 weeks  post 
ABMT. 

15.0  RECORDS  TO  BE  KEPT 

Flow  sheets  documenting  dates  and  doses  of  therapy  as  well  as  clinical  chemistries, 
hematologic  parameters,  the  clinical  status  and  occurrence  of  any  adverse  events  and 
subsequent  interventions  are  to  be  kept  on  all  patients. 

Radiographic  reports 

Surgical  summaries 

Autopsy  summaries,  where  appropriate 
Date  of  entry  on  to  other  appended  protocols 
Informed  consent  documents 

16.0  INFORMED  CONSENT 

All  patents  and/or  their  legsil  guardian  must  sign  a document  of  informed  consent 
consistent  with  local  institutional  and  Federal  guidelines  stating  that  they  are  aware 
of  the  investigational  nature  of  this  protocol  and  giving  an  account  of  the  possible  side 
effects  of  treatment.  Further,  patients  must  be  informed  that  no  efficacy  of  this 
therapy  is  guaranteed,  and  that  unforseen  toxicides  may  occur.  Patients  have  the  right 
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to  withdraw  from  this  protocol  at  any  time.  No  patient  will  be  accepted  for  treatment 
without  such  a document  signed  by  him  or  his  legal  guardian. 

See  attached  document  of  informed  consent  in  section . 

Patients  may  be  asked  to  volunteer  for  other  appended  or  ancillary  protocols  which 
investigate  other  questions  such  as  issues  of  supportive  care,  the  use  of  hematopoietic 
growth  factors,  management  of  infectious  diseases  and/or  their  prophylaxis,  and 
pharmacokinetic  studies.  Such  protocols  will  not  be  implemented  without  the  review 
and  approval  of  the  Clinical  Trials  Committee.  In  circumstances  where  such 
protocols  are  approved,  a separate  informed  consent  document,  consistent  with  the 
above  guidelines,  will  be  obtained.  A patients  participation  in  such  ancillary  protocols 
is  voluntary  and  will  be  effect  his/her  participation  or  eligibility  for  the  primary 
question  of  high-dose  chemotherapy  and  ABMT. 
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SUMMARY  STATEMENT 


You  (your  child)  has  received  all  of  the  drugs  available  that  could  possibly  cure  your  (your 
child’s)  neuroblastoma.  Because  the  disease  is  no  longer  responding  to  these  drugs  we 
would  like  you  to  enter  a research  study  that  involves  treatment  with  very  high  doses  of 
chemotherapy  followed  by  a bone  marrow  transplant  using  your  (your  child’s)  own  bone 
marrow.  This  is  necessary  because  the  chemotherapy  also  kills  normal  cells  in  the  marrow. 

Even  with  this  treatment,  the  neuroblastoma  may  come  back.  We  do  not  know  why  this 
happens.  We  would  therefore  like  you  (your  child)  to  receive  marrow  that  has  been  marked. 
If  the  disease  returns  or  progresses  we  may  be  able  to  learn  if  the  malignant  cells  came  from 
the  marrow  we  put  back. 

The  benefits  of  this  marker  study  would  be  a better  understanding  of  neuroblastoma  and  of 
marrow  transplants.  This  would  help  us  plan  better  ways  of  treating  neuroblastoma.  If  you 
(your  child)  needed  another  transplant  in  the  future,  these  changes  might  help  you  (your 
child).  Otherwise,  what  we  learn  might  lead  to  better  treatment  for  other  patients  with  your 
(your  child’s)  disease. 

To  do  this  part  of  the  study,  we  will  insert  a "genetic  marker"  into  some  of  your  (your 
child’s)  marrow  cells  before  we  return  them  to  you  (your  child).  Each  step  of  the  treatment 
plan  is  given  below. 

STUDIES  BEFORE  TREATMENT 

To  make  sure  the  transplant  is  safe,  we  will  test  your  (your  child’s)  blood  for  certain  viruses. 
These  include  hepatitis  B,  which  causes  liver  damage;  cytomegalovirus,  which  causes  lung 
damage;  and  HIV,  which  causes  AIDS.  We  will  also  do  other  tests  to  plan  your  treatment. 

MARROW  HARVEST  AND  MARKING 

Before  the  high-dose  chemotherapy  starts,  we  will  remove  a small  part  of  your  (your  child’s) 
bone  marrow  fi*om  the  hip  bone.  This  will  be  done  in  the  operating  room  under  general 
anesthesia.  You  (your  child)  will  not  feel  anything  when  the  marrow  is  taken.  There  may 
be  some  pain  later.  You  (your  child)  will  be  given  medicine  for  the  pain. 

If  you  agree  (your  child  agrees)  to  be  in  the  "marker"  study,  we  will  mix  about  one-third  of 
the  marrow  with  a special  virus  before  we  put  the  marrow  back  into  your  (your  child’s)  body. 
We  will  use  a mouse  virus  that  has  been  changed  to  keep  it  from  causing  infection.  The 
marker,  a gene  called  "neoR",  is  put  inside  this  special  virus. 

No  bad  effects  have  been  seen  in  animal  studies  using  these  markers  or  in  any  person  treated 
with  marker  genes.  Still,  there  may  be  risks.  It  is  possible  that  the  mouse  virus  might 
"recover"  in  the  cell  and  be  able  to  grow;  it  might  even  cause  cancer.  We  think  this  is  very 
unlikely  but  we  cannot  rule  it  out  yet. 
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If  you  (your  child)  do  not  want  to  have  this  gene  marking,  a transplant  can  still  be  done  with 
unmarked  marrow. 

I do  give  permission  for  gene  marking 

I do  not  give  permission  for  gene  marking 

HIGH-DOSE  CHEMOTHERPY 

Soon  after  bone  marrow  harvest,  chemotherapy  will  start.  A drug  called  carboplatin  will  be 
given  by  vein  every  other  day  over  one  hour  for  three  doses.  Then  a drug  VP-16  is  given  by 
vein  at  the  end  of  every  other  day  over  six  hours  for  three  days. 

BONE  MARROW  TRANSPLANT 

You  (your  child)  will  rest  for  two  days  after  the  chemotherapy.  Then  the  bone  marrow  that 
was  taken  out  before  will  be  put  back  through  an  IV  catheter.  So  that  we  can  study  the 
marked  cells,  we  will  take  a little  extra  blood  after  the  marrow  is  put  back.  The  extra  blood 
taken  will  be  about  20  mL  (1  tablespoon)  once  or  twice  a week  for  6 weeks.  We  will  also 
take  extra  blood  monthly  for  6 months,  every  sk  months  for  2 years,  and  then  once  a year 
for  2 years.  Bone  marrow  aspirates  and  biopsies  will  be  done  on  days  21  and  32  after  the 
transplant.  Bone  marrow  aspirates  will  also  be  done  after  you  are  (your  child  is)  well  to  see 
how  the  graft  is  working.  We  will  take  these  samples  every  6 months  for  2 years  and  then 
once  a year  for  2 years.  Any  marrow  that  you  do  not  need  (your  child  does  not  need)  may 
be  used  for  research. 

LONG-TERM  FOLLOW  UP 

We  will  follow  your  (your  child’s)  progress  over  a long  period.  You  (your  child)  will  need 
to  be  examined  yearly  for  14  years  after  the  transplant.  After  the  first  4 years  this  can  be 
done  by  you  (your  child’s)  local  doctor.  A teaspoon  of  blood  will  be  taken  at  each  exam. 

CONFIDENTIALITY 

Your  (your  child’s)  case  will  be  treated  in  complete  confidence,  unless  you  specifically  agree 
otherwise.  However,  approved  people  from  Government  agencies  may  review  the  charts. 

SIDE  EFFECTS 

The  drugs  in  this  study  will  cause  some  bad  side  effects.  Doctors  will  watch  you  (your  child) 
carefully  to  prevent  these  effects  or  make  them  less  severe.  Bone  marrow  transfusion  can 
also  produce  very  serious  side  effects.  The  Carboplatin  and  VP-16  destroy  normal  bone 
marrow  and  can  cause  severe  infections  and  bleeding.  You  will  need  antibiotics,  blood 
transfusions  and  possibly  a medicine  called  amphotericin  B for  fungal  infections.  Also,  the 
transfused  marrow  does  not  "take"  in  some  cases  (1  in  20  cases  at  other  centers).  If  this 
happens,  a second  marrow  transfusion  may  be  given.  The  table  below  lists  the  possible 
short-term  cmd  long-term  side  effects. 
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POSSIBLE  SIDE  EFFECTS 

Low  white  cell  count  (infection) 

Low  Platelet  count  (Bruising,bleeding) 

Nausea,  sickness 
Hair  Loss 
Mouth  sores 
Diarrhea 
Kidney  Damage 
Liver  Damage 
Bad  Hearing 
Lung  Damage 
Low  Sodium  in  the  Blood 
Inability  to  have  children  (sterility) 

Etoposide  (VP- 16)  Low  white  cell  count  (infection) 

Low  Platelet  count  (Bruising, bleeding) 

Nausea,  sickness 
Hair  Loss 
Mouth  sores 
Diarrhea 
Skin  rashes 
Itching 

Low  blood  pressure 

Virus  No  known  side  effects.  (Possibly  could  cause  some  antibiotics  not  to 

work  or  could  make  cells  cancerous) 

ALTERNATIVE  PROCEDURES 

If  you  do  not  want  to  have  part  of  your/your  child’s  marrow  marked,  you^our  child  could 
still  have  high-dose  chemotherapy  and  bone  marrow  transplant.  If  you  do  not  want  a 
transplant  for  yourself  (your  child),  we  could  give  treatment  with  different  drug  combinations 
or  radiation  therapy.  Although  the  side  effects  would  not  be  as  bad,  we  do  not  think  these 
treatments  would  to  control  the  cancer  better.  Also,  you  (your  child)  could  have  no  further 
therapy. 

1.  I have  read  the  above  statement  and  voluntarily  agree  to  the  participation  in  this 
study/treatment. 

2.  I have  had  adequate  opportunity  to  discuss  with  Dr. 

name  of  investigator 

all  the  purposes  and  hazards  related  to  this  study/treatment. 


AGENT 

Carboplatin 
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3.  I have  been  told  of  alternate  courses  of  action  in  my/my  child’s  situation. 

4.  I understand  that  the  study/treatment  proposed  may  result  in  risks  which  are  currently 
unforeseeable. 

5.  I understand  that  I may  withdraw  myself/my  child  from  this  study/treatment  at  any 
time.  However,  if  withdrawal  is  done  after  chemotherapy  has  been  given  but  prior 
to  receiving  the  marrow  transplant,  this  is  likely  to  result  in  severe,  possibly  fatal, 
toxicity. 

6.  I understand  that  financial  compensation  is  not  provided  for  participation  in  this 
study/treatment. 

7.  I understand  that  in  the  event  of  physical  injury  to  myself/my  child  from  this 
study/treatment,  financial  compensation  is  not  available  but  medical  treatment 
necessary  will  be  provided  at  no  direct  cost. 

8.  I understand  that  refusal  to  participate  in  this  study  will  involve  no  loss  of  benefits  or 
jeopardize  my  care  at  this  hospital. 

9.  I understand  that  the  information  obtained  will  be  kept  confidential  but  that 
supervised  review  by  approved  medical  representatives  of  outside  institutions  or 
agencies  may  occur.  In  particular,  the  chart  may  be  reviewed  by  an  agent  of  the  Food 
and  Drug  Administration  or  National  Cancer  Institute. 

10.  I understand  that  if  I have  further  questions  regarding  this  study/treatment,  or 
concern  about  injury  from  this  study/treatment,  I can  contact  Dr.  Victor  M.  Santana 
or  Dr.  Malcolm  K.  Brenner  at  901-522-0300. 

11.  I understand  that  further  information  regarding  my/my  child’s  rights  as  a research 
participant  can  be  obtained  by  contacting  the  Chairman  of  the  Clinical  Trials 
Committee  at  901-522-0300. 

12.  I understand  that  I shall  receive  a signed  copy  of  this  summary  statement. 


Patient 


Parent  or  Guardian 


Physician 


Witness 


Date 
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ASSENT  FORM  - PATIENT  AGE  7-18  YEARS  FOR  BONE  MARROW  TRANSPLANT 


ASSENT 

You  have  neuroblastoma  which  is  not  being  cured  by  our  usual  treatments.  We  would  like 
to  treat  the  disease  by  performing  a bone  marrow  transplant  using  your  own  bone  marrow. 
Before  we  do  the  bone  marrow  transplant  we  will  examine  you  to  be  sure  you  can  have  the 
transplant.  We  will  also  test  you  for  certain  viruses  including  the  virus  for  AIDS. 

First,  we  will  take  a small  part  of  your  bone  marrow  out  while  you  are  asleep  in  the 
operating  room.  Since  you  will  be  sleeping,  you  will  not  feel  us  take  the  marrow.  When  you 
wake  up,  you  may  have  some  pain  but  you  will  receive  medicine  to  make  this  feel  better. 
Your  bone  marrow  will  be  frozen  for  later  use. 

At  a later  time,  you  will  come  into  the  hospital  and  receive  high-dose  drugs  that  will  stop 
your  blood  forming  cells  from  growing.  We  hope  these  drugs  will  also  get  rid  of  your 
leukemia  and  stop  it  from  coming  back.  We  will  then  thaw  your  marrow  and  give  it  to  you 
so  your  blood  forming  cells  will  grow  again. 

MARROW  MARKING 

If  you  agree,  we  will  take  a part  (one-third)  of  the  bone  marrow  that  we  remove  from  you 
and  mix  it  with  a special  virus  to  mark  the  cells.  If  there  were  neuroblastoma  cells  in  your 
bone  marrow  when  we  stored  it,  we  may  be  able  to  mark  the  cells  and  tell  if  your  disease 
is  coming  back  from  the  bone  marrow  we  gave  you.  This  virus  may  mark  1 in  20  of  your 
normal  cells  so  we  can  watch  them  grow  back  after  your  bone  marrow  transplant.  We  hope 
that  we  will  learn  more  about  your  disease  in  this  way  and  one  day  be  better  able  to  help 
you  or  others. 

HIGH-DOSE  CHEMOTHERAPY 

You  will  receive  a drug  called  carboplatin  by  vein  every  other  day  for  three  days.  Then  you 
will  get  a second  drug  called  VP-16  every  other  day  for  three  days. 

BONE  MARROW  TRANSPLANT 

After  the  high-dose  drug  therapy  you  will  have  two  days  of  rest  and  then  your  frozen  bone 
marrow  will  be  thawed  and  given  back  to  you  by  your  central  catheter.  An  extra  amount  of 
blood  will  be  taken  once  or  twice  a week  for  six  weeks,  and  then  monthly  for  six  months,  and 
then  every  sue  months  for  two  years,  and  finally  once  a year  for  two  years  afterwards  to  test 
how  the  marrow  cells  are  growing.  You  will  also  receive  a total  of  eight  bone  marrow 
aspirates  to  judge  how  well  your  marrow  is  growing  and  whether  the  marked  cells  are 
present. 

SIDE  EFFECTS 

The  transplant  can  produce  bad  side  effects.  These  include  permanent  damage  to  the  bone 
marrow,  lung  disease,  liver  disease,  other  cancers,  severe  vomiting,  diarrhea,  bleeding  from 
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the  bladder,  hair  loss,  serious  infections,  fevers,  headaches,  seizures.  You  may  not  be  able 
to  have  children  after  this  treatment. 

ALTERNATIVE  PROCEDURES 

If  you  do  not  want  to  have  your  bone  marrow  marked  you  may  have  a bone  marrow 
transplant  without  the  marking.  You  can  also  receive  drugs  and  radiation  therapy  as  other 
treatment  for  your  neuroblastoma  or  you  could  have  no  treatment  at  all,  but  we  believe  that 
a tremsplant  is  most  likely  to  cure  you. 

STATEMENT  OF  UNDERSTANDING 

All  information  about  your  transplant  will  be  kept  among  the  hospital  staff  that  needs  to 
know.  We  will  not  tell  anybody  else  without  asking  you  first.  You  have  the  right  to  ask  any 
questions  you  want  and  they  will  be  answered.  You  have  had  this  assent  form  read  or 

discussed  with  you  by  your  parents  and  the  doctor  (Dr. ) caring  for  you. 

Before  you  signed  this  form  you  had  all  your  questions  answered. 

If  you  have  any  other  questions  you  can  ask  your  doctor  or  Dr.  Victor  Santana  or  Dr. 
Malcolm  Brenner  at  any  time. 


Patient 


Parent  or  Guardian 


Physiciem 


Date  and  Time 
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POINTS  TO  CONSIDER  IN  THE  DESIGN  AND  SUBMISSION  OF  PROTOCOLS 


FOR  THE  USE  OF  RETROVIRAL  MARKERS  TO  DISCRIMINATE  IN  CML 
PATIENTS  RECEIVING  INTENSIVE  THERAPY  AND  AUTOLOGOUS 
TRANSPLANTATION  BETWEEN  RELAPSE  WHICH  ARISES  FROM  SYSTEMIC 
DISEASE  REMAINING  AFTER  PREPARATIVE  THERAPY  VERSUS  RELAPSE 
DUE  TO  RESIDUAL  LEUKEMIC  CELLS  IN  AUTOLOGOUS  MARROW 
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I.  DESCRIPTION  OF  PROPOSAL 

A.  OBJECTIVES  AND  RATIONALE  OF  THE  PROPOSED  RESEARCH; 


Obi ective ; 

We  will  use  in  vitro  molecular  marking  with  the  LNL6  vector  to 
test  if  relapse  after  autologous  transplant  arises  from  residual 
systemic  disease  or  neoplastic  cells  in  autologous  marrow  used  for 
transplantation.  Specifically,  we  will  test  chronic  myelogenous 
leukemia  (CML)  patients,  re-induced  into  a second  chronic  phase  or 
cytogenetic  remission  after  accelerated  phase  or  blast  crisis,  to 
determine  if  the  origin  of  blastic  relapse  following  autologous 
bone  marrow  and  peripheral  blood  stem  cell  transplantation  arises 
from  residual  systemic  blastic  cells  or  from  viable  blastic 
leukemia  cells  remaining  in  the  autologous  peripheral  blood  stem 
cell  and  marrow  used  for  restoration  of  marrow  function. 

Rationale: 

The  patients  in  blastic  or  accelerated  phase  are  first  treated 
with  Daunomycin,  high  dose  Ara-C,  and  GM-CSF  to  re-induce  the 
chronic  phase  from  blast  crisis.  We  expect  that  50%  of  the  patients 
will  be  converted  into  a cytogenetic  remission  with  two  courses  of 
this  therapy.  The  autologous  marrow  and  peripheral  blood  stem  cells 
are  then  collected  and  stored  while  the  patient  is  in  the  chronic 
phase  and  has  no  blasts  from  the  blastic  phase  detectable  by 
morphology  in  the  marrow  and  peripheral  blood  or  when  the  patient 
is  in  cytogenetic  remission.  The  ratio  of  leukemic  blasts/total 
nucleated  cells  may  be  as  high  as  1/100  or  as  low  as  1/100,000 
after  in  vivo  chemotherapy.  The  infusion  of  the  autologous 
hematopoietic  cells  (peripheral  blood  and  marrow)  is  then  used  for 
restoration  of  marrow  function  after  TBI,  VP-16,  and  cyclophospha- 
mide therapy.  20%  of  patients  may  remain  in  remission  for  greater 
than  one  year  although  the  majority  relapse  before  12  months. 

The  origin  of  relapse  will  be  tested  by  marking  the  autologous 
cells  with  the  LNL6  vector  which  is  produced  by  Genetic  Therapy, 
Inc.  (GTI)  , and  which  is  approved  by  the  Food  and  Drug 
Administration  (FDA)  for  this  purpose.  Screening  for  the  LNL6- 
associated  NEO  gene  will  be  performed  at  the  time  of  relapse  by 
PCR.  A PCR  assay  for  the  Philadelphia  chromosome  and  its  molecular 
correlate,  the  bcr-abl  mRNA,  will  also  be  used  to  determine  if  the 
NEO  positive  blast  cells  at  relapse  in  the  patients  are  normal  or 
leukemic.  Fluorescence  in  situ  hybridization  (FISH)  for  the  9/22 
translocation  will  also  be  used. 

Rationale  for  Use  of  CML  in  2nd  Chronic  Phase  After  Accelerated 
Phase  or  Blast  Crisis; 

The  presence  of  the  NEO  gene  in  the  blastic  leukemic  cells  at 
relapse,  especially  if  the  integration  sites  are  polyclonal,  will 
suggest  that  relapse  came  from  leukemia  cells  remaining  in  the 
autologous  marrow  which  is  infused  rather  than  from  residual 
systemic  disease.  In  view  of  the  fact  that  the  remissions  in  some 
of  the  patients  may  last  greater  than  one  year,  it  is  conceivable 
that  relapse  is  occurring  from  blast  cells  which  contaminate  the 
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autologous  cells  infused  after  TBI,  VP-16,  and  cyclophosphamide. 
On  the  other  hand,  the  shorter  remission  duration  in  other  patients 
suggests  that  residual  systemic  disease  may  be  responsible  for  the 
relapse.  The  use  of  the  NEO  vector  marking  of  autologous  cells 
will  permit  the  identification  of  the  source  of  relapse  and  thus 
provide  direction  to  the  implementation  of  changes  (more  intensive 
preparative  regimens  or  in  vitro  purging  programs  of  autologous 
cells)  to  reduce  the  relapse  rate. 

The  use  of  the  PCR  assay  for  the  bcr-abl  mRNA  of  CML  in  this 
study  permits  the  characterization  of  the  NEO  marked  colonies  with 
respect  to  their  normal  or  leukemic  origin,  both  at  the  time  of 
autologous  cell  collection  and  at  the  time  of  relapse. 

The  following  issues  relevant  to  therapy  may  also  be 
ultimately  clarified  by  such  marking  protocols: 

a)  the  clonality  of  relapse 

b)  the  efficiency  of  in  vitro  purging  procedures 

c)  the  efficiency  of  systemic  preparative  therapy 

d)  and  in  later  protocols,  the  efficiency  of  methods  to 
separate  autologous  early  progenitor  cells  from  normal  or 
leukemic  marrow. 

1.  USE  OF  RECOMBINANT  DNA  FOR  THERAPEUTIC  PURPOSES:  Not  applicable 

2.  TRANSFER  OF  DNA  FOR  OTHER  PURPOSES: 

a.  INTO  WHAT  CELLS  WILL  THE  RECOMBINANT  DNA  BE  TRANSFERRED? 

2 X 10^°  nucleated  cells  (2  x 10®  cells/kg)  will  be  harvested 
from  marrow  following  recovery  from  chemotherapy  and  6 x 10^® 
nucleated  cells  from  peripheral  blood  during  the  very  early  stages 
of  recovery  (0.2  - 0.8  wbc/mm^)  . The  latter  collection  has  been 
shown  to  generate  predominantly  diploid  cells  and  to  accelerate 
hematopoietic  recovery  over  marrow  cells  alone.  These  autologous 
cells  (marrow  and  peripheral  blood)  will  be  separated  by  Ficoll 
hypaque  gradients.  Thirty  percent  of  this  population  will  be  used 
for  the  vector  marking  experiments.  The  total  population  of 
peripheral  blood  and  marrow  nucleated  cells  has  the  capability  of 
reconstituting  marrow  function  in  patients  following  TBI,  VP-16, 
cyclophosphamide  therapy  in  a median  of  24  days. 

b.  WHY  IS  RECOMBINANT  DNA  NECESSARY  FOR  THIS  PURPOSE? 

Recombinant  DNA  marking  is  the  only  method  available  for 
marking  cells  used  for  transplantation  which  is  safe  and  effective. 
The  recombinant  DNA  marker  is  stable  over  the  life  of  the  cell. 
All  daughter  cells  contain  the  same  marker  signal,  and  it  is  not 
diluted  by  cell  division.  If  a cell  dies,  its  marker  signal  also 
disappears.  Each  integration  event  of  the  marker  gene  serves  as  a 
lineage  marker,  identifying  all  progeny  of  that  cell. 
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C.  WHAT  QUESTIONS  ARE  ANSWERABLE  BY  THIS  PROTOCOL: 

i)  Does  relapse  of  accelerated  phase  or  blastic  crisis  come 
from  leukemia  cells  remaining  as  residual  systemic  disease  in  the 
patient  following  TBI,  VP-16,  and  cyclophosphamide  therapy,  or  does 
it  arise  from  residual  blastic  leukemia  cells  remaining  in  the 
transfused  autologous  marrow? 

ii)  When  relapse  from  the  infused  autologous  stem  cells 
occurs,  is  it  clonal  or  nonclonal?  The  latter  question  can  be 
answered  by  studying  if  there  is  more  than  one  type  of  marker 
integration  site  in  the  blastic  or  accelerated  phase  leukemic  cells 
which  appear  at  the  time  of  relapse.  The  clonal ity  of  normal 
hematopoietic  reconstitution  following  transplantation  can  also  be 
studied  by  this  method. 

iii)  Since  some  patients  will  be  in  complete  cytogenetic 
remission  at  the  time  of  autologous  stem  cell  collection,  the 
question  as  to  the  origin  of  cytogenetic  relapse  (marrow/peripheral 
blood  infusion  versus  sytemic  disease)  can  be  answered. 

B.  RESEARCH  DESIGN.  ANTICIPATED  RISKS.  AND  BENEFITS: 

1.  STRUCTURE  AND  CHARACTERISTICS  OF  THE  BIOLOGICAL  SYSTEM: 

a.  WHAT  IS  THE  STRUCTURE  OF  THE  CLONED  DNA  THAT  WILL  BE  USED? 

We  have  chosen  to  use  the  LNL6  vector  previously  evaluated  and 
approved  by  the  NIH  RAC  committee  and  the  FDA  for  marking  purposes. 
The  LNL6  vector  has  been  used  in  the  N2  TIL  protocol  of  Rosenberg 
and  Anderson  (1)  which  was  originally  developed  in  the  laboratory 
of  A.D.  Miller  (2)  . This  vector  is  obtained  as  an  FDA-approved 
supernatant  developed  from  the  PA317  producer  cell  line  by  Genetic 
Therapy,  Inc.  of  Gaithersburg,  Maryland.  This  vector  is  also 
approved  for  use  in  a similar  form  at  St.  Jude's  Hospital  for  AML 
led  by  Dr.  Malcolm  Brenner. 

b.  WHAT  IS  THE  STRUCTURE  OF  THE  MATERIAL  THAT  WILL  BE 
ADMINISTERED  TO  THE  PATIENT? 

bl . Describe  the  preparation,  structure,  and  composition  of 
the  materials  that  will  be  given  to  the  patient  or  used  to  treat 
the  patient's  cells: 

A cell-free  supernatant  from  the  PA317  producer  cell  lines 
which  contains  10^-10^  MOl  of  the  LNL6  vector,  was  obtained  from 
Genetic  Therapy,  Inc.  This  preparation  is  approved  by  the  FDA  for 
use  in  treating  human  lymphocytes  and  marrow  to  be  infused  into 
patients.  The  viral  supernatant  is  suspended  in  DMEM  tissue  culture 
medium.  The  supernatant  will  be  incubated  with  the  patient's  marrow 
cells.  This  preparation  of  LNL6  is  identical  to  that  previously 
approved  by  the  RAC  Committee  and  utilized  by  Stephen  Rosenberg  and 
W.  French  Anderson  in  the  N2-TIL  gene  transfer  clinical  protocol 
(1)  . It  has  also  been  approved  for  use  in  AML  autologous  marrow 
setting  by  Malcolm  Brenner  of  St.  Jude's  Hospital.  The  DNA 
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sequence  of  that  vector  was  submitted  to  the  subcommittee 
previously.  The  LNL6  vector,  a safety  modified  variant  of  N2 , was 
constructed  by  A.  Dusty  Miller  (2)  . It  is  replication  incompetent 
and  contains  the  NEO  gene  (2) . 

A procedure  for  incubation  of  the  marrrow  or  peripheral  blood 
which  is  similar  to  that  utilized  by  Rosenberg  and  Anderson  in  the 
N2-TIL  protocol  will  be  used.  The  only  difference  is  that  human 
marrow  and  peripheral  blood  stem  cells  will  be  used  instead  of  TIL 
cells.  One  third  of  2 x 10^°  nucleated  cells  (2  x 10®/kg)  (separated 
from  red  cells  and  mature  neutrophils  by  Ficoll  gradients  or 
continuous  flow  centrifugation)  of  CML  patients  will  be  exposed  to 
the  LNL6  vector  by  a protocol  previously  outlined  by  Malcolm 
Brenner  (see  below) : 

Transduction  of  Autologous  Cells  bv  Malcolm  Brenner  (Protocol 
Approved  bv  the  RAC  on  2/4/91) 

This  section  is  a slightly  modified  version  of  that  written  by 
Malcolm  Brenner. 

1)  30%  of  the  harvested  autologous  cells  will  be  separated 
into  a mononuclear  cell  preparation  by  Ficoll  hypaque 
gradients  or  continuous  flow  centrifugation.  The  Ficoll 
hypaque  marrow  separation  will  reduce  the  total  nucleated 
cells  from  2 x 10’°  to  4 x lo’. 

2)  As  shown  in  Table  I,  30%  of  4 x lo’  marrow  cells  (1.2  x 
lo’  marrow  cells)  will  be  used  for  transduction  and  2.8 
X lo’  cells  will  not  be  exposed  to  the  vector.  Thirty 
percent  of  1.4  x 10^*^  peripheral  blood  cells  (4.2  x lo’ 
peripheral  blood  cells)  will  be  used  for  transduction. 
The  number  of  cells  available  for  marking  after  Ficoll 
hypaque  may  be  1.2  x lo’  marrow  cells  and  4.2  x lo’ 
peripheral  blood  cells. 

3)  Samples  of  the  non-transduced  and  transduced  cells  will 

be  cultured  in  methylcellulose  (e.g.  10^  cells/cc)  as 

outlined  in  step  #9  below. 

4)  The  cells  for  exposure  will  be  diluted  to  1 x loV^l  in 
Dulbecco  Modified  Eagles  Medium. 

5)  Genetic  Therapy,  Inc.  clinical  grade  vector  supernatant 
will  be  used  for  transduction  which  has  been  prepared, 
tested  and  stored  by  the  procedures  previously  described. 
This  supernatant  contains  between  5-20  x 10^  MOI 
(transducing)  units/cc. 

6)  After  thawing,  the  vector  supernatant  will  be  added  in  a 
Category  2 laminar  flow  hood  to  autologous  mononuclear 
cells  (10  ml  of  supernatant  to  10*^  cells)  in  Nunc  flasks 
to  reach  a final  concentration  of  10  MOI/cell  (10  ml/10^ 
cells) . 


Recombinant  DNA  Research,  Volume  14 


[745] 


Qualitative  Aspects  of  Vector  Marking 
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7)  Preservative-free  Protamine  sulphate  (single  use  of  i.v. 
grade  material) , Elkins-Sinn  Inc.  NDC#  0641-2554-41,  at 
10,000  ug/ml  for  I.V.  use)  will  be  added  at  4 ug/ml. 
Flasks  will  be  incubated  at  37°C  in  5%  CO2  in  80% 
humidity  for  6 hours.  The  flasks  will  be  gently  mixed 
every  2 hours. 

8)  Following  incubation,  the  cells  will  be  pelleted  by 
spinning  at  1200  x g for  5 minutes,  washed  three  times, 
and  then  counted. 

9)  After  removal  of  an  aliquot  of  cells  for  methylcellulose 
cultures  (see  step  #10  below) , the  remaining  cells  will 
be  frozen  in  a programmed  rate  freezer  using  standard 
procedures  and  stored  in  liquid  nitrogen  in  a separate 
and  identical  manner  to  that  used  for  the  majority  of  the 
marrow  or  peripheral  blood  which  is  unwashed. 

10)  Colony  numbers  produced  in  methylcellulose  by  an  aliquot 
of  non-transduced  (from  step  #3)  and  transduced  (from 
step  #8)  mononuclear  cells  will  be  measured  in  the 
presence  or  absence  of  0.8-1. 2 mg/ml  G418  (Gibco  license 
of  Geneticin;  Sobering  Corp.). 

11)  If  there  is  near  or  complete  failure  of  growth  of  the 
transduced  marrow  (<4  colonies/10^  cells) , patients  will 
not  be  eligible  for  re-infusion  of  the  transduced  portion 
of  the  marrow. 

12)  Colonies  will  be  analyzed  for  morphology,  confirmed  if 
necessary  by  standard  staining  techniques  (reviewed  in 
The  Hemopoietic  Colony  Stimulating  Factors  by  Donald 
Metcalf,  Elsevier,  Amsterdam  1984,  and  used  also  in 
previous  published  studies  by  Heslop  et  al,  Gottlieb  et 
al,  and  Oblakowski  et  al  referenced  previously  in 
protocols  of  Dr.  M.K.  Brenner) . 

13)  Confirmation  of  transduction  in  positively  identified 
G418  selected  and  non-selected  colonies  will  be  obtained 
by  PCR  using  neo-r  gene  specific  oligonucleotide  primers 
which  have  the  following  sequence: 

CAAGATGGATTGCACGCAGG  and  CCCGCTCAGAAGAACTCGTC 

A Southern  blot  of  an  electrophoretic  gel  separation  of 
the  primer  reaction  will  be  generated  and  tested  with  a 
probe  diagnostic  for  the  viral  NEC  gene. 

Shown  in  Figure  1 is  the  ethidium  bromide  gel  and 
autoradiograph  of  a gel  in  which  the  products  of  a PCR  reaction  are 
presented.  The  template  was  LNL6  plasmid  DNA  which  contains  the 
NEC  gene.  The  first  round  of  amplification  utilized  the  two 
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primers  shown  above.  Lanes  1-6  contained  10,000  pg,  1,000  pg,  100 
pg,  10  pg,  blank  and  markers.  10  pg  is  the  amount  of  DNA  in  1.5 
cell  equivalents.  0.5  \il  of  the  first  round  of  amplification  was 
used  in  a second  round  of  amplification  in  which  a primer  internal 
( 3 ' ) to  the  5 ' primer  shown  above  plus  the  3 ' primer  shown  above 
were  used  for  a "heminested  amplification” 


1 23  4 5 6 


1 23  4 5 


Figure  1 


Figure  2 


We  then  used  this  system  to  test  colonies  from  CML  marrow 
grown  in  G418  selection  after  LNL6  exposure.  As  shown  in  Figure  2, 
lanes  1-5  contain  marker,  1 ng  LNL6  DNA,  1 ng  HL60  DNA,  and  DNA 
from  2 colonies,  respectively. 

As  shown  in  Figure  2,  the  product  from  two  of.  the  colonies 
tested  is  positive  for  the  NEO  template  DNA  and  the  negative 
control  (HL60)  in  lane  3 does  not  contain  the  NEO  product.  These 
colonies  will  be  further  discussed  below  in  section  2bl. 


b2.  Describe  anv  other  material  to  be  used  in  the  preparation 
of  the  viral  supernatant  to  be  administered  to  the  patient; 

No  other  materials  will  be  used,  except  those  described  above. 
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2. 


PRECLINICAL  STUDIES  INCLUDING  RISK-ASSESSMENT  STUDIES 


a.  LABORATORY  STUDIES  OF  THE  GENE  TRANSFER  DELIVERY  SYSTEM: 

The  delivery  system  is  identical  to  that  approved  in  previous 
studies  (Rosenberg-TIL;  Brenner-AML)  and  approved  by  this 
committee. 

b.  LABORATORY  STUDIES  OF  GENE  TRANSFER  AND  EXPRESSION: 

bl.  What  animal  and  cultured  cell  models  were  used  in 
laboratory  studies  to  assess  the  in  vivo  and  in  vitro  efficacy  of 
the  gene  transfer  system;  In  what  ways  are  these  models  similar  to 
and  different  from  the  proposed  human  treatment? 

Incubation  of  autologous  cells  with  the  LNL6  vector  at  5 x 10^ 
particles/cc  was  used  to  introduce  the  vector  into  hematopoietic 
cells.  Producer  cell-free  supernatants,  produced  by  GTI  and 
approved  by  the  FDA  for  this  application,  were  used  as  in  the 
previous  N2-TIL  experiments.  At  the  present  time,  preliminary 
experiments  described  below  with  marrow  cells  from  5 chronic  phase 
CML  patients  have  been  conducted  in  our  laboratory. 

Autologous  cells  (marrow)  were  incubated  in  a 1 to  10  ratio 
(cells/viral  particles)  with  the  GTI  LNL6  vector  supernatant  at 
37°C  for  6 hours.  Following  centrifugation  and  rinsing,  1 x 10^  of 
the  vector-exposed  cells  were  plated  in  1 cc  of  methylcellulose  by 
standard  methods,  and  grown  in  G418  for  14  days.  A commercial 
preparation  of  methylcellulose  was  used  for  this  purpose  which  was 
obtained  from  the  Terry  Fox  Cancer  Center,  Vancouver,  British 
Columbia.  Individual  colonies  were  picked  and  the  DNA  extracted  by 
a single  step  procedure.  The  presence  of  the  vector  NEC  sequences 
was  assayed  by  PCR  as  described  above.  This  vector  is  identical  to 
that  used  in  the  N2-TIL  clinical  protocol  of  Rosenberg  and  the  AML 
protocol  of  Malcolm  Brenner. 

Cells  of  five  chronic  phase  patients  were  evaluable  for 
analysis  following  exposure  to  virus  and  plating  for  14  days  in 
methylcellulose.  The  percent  of  colonies  grown  in  the  presence  of 
1 mg/ml  of  G418  from  marrow  cells  either  transduced  by  LNL6  or  not 
exposed  to  LNL6  is  shown  in  Figure  3,  where  a plating  density  of  5 
X 10^  cells/cc  was  used.  The  same  data  for  cells  exposed  before  or 
not  exposed  to  the  vector  and  grown  in  1 mg/ml  G418  is  shown  in 
Figure  4.  Similar  data  is  presented  in  Table  II.  The  data  in 
Table  II  is  also  the  average  of  five  patients.  BFU-E  and  CFUGEMM 
were  not  plentiful,  which  may  be  due  to  the  selective  expansion  of 
late  myeloid  progenitor  which  occurs  in  CML.  The  percent  of  CFU-GM, 
CFU-G,  and  CFU-M  growing  after  vector  exposure  in  1.2  mg/ml  G418  is 
at  least  10%,  which  agrees  closely  with  data  presented  by  Brenner 
in  his  November  29,  1990  data  on  LNL6  transduction  in  AML. 
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COLONY  GRVOTH  (9B) 


Figure  3 


COLONY  GROWTH  IN  1.2  mg/ml  G418 
WITH  5X10^  CELLS  PLATED  IN  1 ML 


■ VIRUS 
S CONTROL 


CFU-G  CFU-M  CFU-OM 

COLONY  PHENOTYPE 
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COLONY  GROVTH  («) 


Figure  4 


COLONY  GROWTH  IN  1.0  mg/ml  6418 
WITH  5 X lO-'  CELLS  PLATED  IN  1 ML 
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Table  II 


Summary:  Percent  Transduction  for  Experimental  Conditions  Tested 

Concentration  G418  (mg/ml) 

1.0  1.2 


Colony  type: 

BFU-E 

0.3 

0.0 

CFU-G 

18.0 

14 . 0 

CFU-M 

33.6 

10.5 

CFU-GM 

25.5 

10.0 

CFU-GEMM 

0.0 

0.0 

Cells  plated  at  5 x loVcc 

These  values  are  the  average  of  results  with  5 patients 

% Transfection  = number  colonies  growing  with  G418 

X 100 

number  colonies  growing  without  G418 
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As  shown  in  Figures  3-4  and  Table  II,  using  the  LNL6  vector 
supernatant  to  transfect  CML  cells  (10  particles:!  cell),  we 
achieved  transduction  frequencies  in  the  range  of  10%  as  indicated 
by  colony  growth  in  methylcellulose  containing  the  antibiotic  G418 
at  1.2  mg/ml.  If  we  expose  1.2  x lo’  marrow  or  4.2  x lo’  peripheral 
blood  cells  to  the  marking  vector  (30%  of  an  engrafting  dose  of 
marrow  cells),  we  would  expect  to  label  1.2  x 10®  (10%  efficiency) 
bone  marrow  cells  and  4.2  x 10®  peripheral  blood  cells  (see  Table 
I) . If  we  then  consider  that  the  patients  may  be  in  chronic  phase 
or  cytogenetic  remission,  such  that  the  highest  ratio  of  blast 
cells  to  normal  cells  is  1 in  100  or  1%,  then  we  would  expect  to 
label  1.2  x 10®  marrow  blasts  and  4.2  x 10®  peripheral  blood  blasts 
maximum  (see  Table  I)  . The  ratio  of  marked  blasts  to  unmarked 
cells  is  1:3000  at  the  time  of  freezing  (see  Table  III). 


Table  III 

The  Ratio  of  Leukemia  to  Normal 


Transformation 

Frequency 

Marrow 

Peripheral  blood 

Leukemia/ Normal  = 

1.2  X 10®  marked  blasts 

4.2  X 10®  marked  blasts 

3.78  X lo’  unmarked  cells 

1.26  X 10^°  unmarked  cells 

Leukemia/Normal  = 

3 X 10'^ 

3 X 10'^ 

Leukemia/ Normal  = 

0.0003  or 

1 marked  leukemia  cell 

0.0003  or 

1 marked  leukemia  cell 

3333  unmarked  cells 

3333  unmarked  cells 
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As  shown  in  Table  IV,  we  then  examined  how  the  ratio  of  marked 
blasts  to  unmarked  cells  would  change  as  one  varied  the  percentage  l 
of  leukemic  blasts  in  the  marrow  from  1/100  to  1/10®.  The  ratio  of  j 
one  leukemic  blast  to  100  mature  cells  is  the  maximum  ratio  present  i 
following  the  chemotherapy  used  to  generate  a second  chronic  phase  j 
in  CML  blast  crisis  patients  before  bone  marrow  storage.  The  ratio  ] 
of  1/100  is  the  upper  limit  of  blasts/mature  cells  possible  ; 
(beneath  the  level  of  detection  by  Southern  or  morphology)  in  a j 
marrow  morphologically  said  to  be  in  second  chronic  phase  | 
(morphology  or  Southern  is  not  sensitive  to  leukemic  blasts  present  \ 
at  ratios  lower  than  1/100) . As  shown  in  Table  IV,  there  would  be  ' 
a maximum  of  1,200,000  virally-marked  marrow  leukemic  blasts  and  | 
6,000,000  virally-marked  peripheral  blood  leukemic  blasts  in  the  : 
transplant  infused  into  such  patients.  ^ 

f; 

The  question  is  how  much  lower  could  the  ratio  of  leukemic  [ 
blasts/chronic  phase  cells  be  driven  downward  by  chemotherapy.  As 
shown  in  Table  IV,  the  level  of  NEO  marked  leukemic  blasts  present 
in  autologous  marrow  and  peripheral  blood  at  storage,  in  which  the 
ratio  of  blasts/ chronic  phase  cells  had  been  lowered  to  1/10,000,  ^ 

would  be  12,000  for  marrow  and  60,000  for  peripheral  blood.  This  | 
latter  figure  is  clearly  sufficient  for  detection  of  NEO  positive 
cells  at  the  time  of  storage  (1  NEO  positive  cell/300,000)  by  PCR.  ' 


/ 


f 
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Table  IV 


The  Number  of  Marrow  and  Peripheral  Blood  Leukemic  Blast  Cells 
Which  are  Marked  and  Infused  at  Time  of  Treatment,  When  X 
(The  Percentage  Blasts)  Varies  from  1/100  to  1/10® 


! 

X 

Transduction 
Frequency 
10%  L/N 

Number  Marrow 
Leukemic  Blasts 
Marked 

Number  Peripheral 
Blood  Leukemic 
Blasts  Marked 

J 

'jl/io^  =0.01 

1 

1/3000 

1.2 

X 10® 

4.2  X 

10® 

jl/10^  = 0.001 

1/3 

X 

10^ 

1.2 

X 10® 

4.2  X 

10® 

1/10^  = 0.0001 

1/3 

X 

10^ 

1.2 

X 10^ 

4.2  X 

10^ 

1/10^  = 0.00001 

1/3 

X 

10^ 

1.2 

X 10® 

4.2  X 

10® 

ii/10^  = 0.000001 

1/3 

X 

10^ 

120 

420 

ii/10^  = 0.0000001 

1/3 

X 

10® 
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The  presence  of  12,000  marked  leukemic  marrow  blasts  and 
60,000  peripheral  blood  leukemic  blasts  in  the  autologous  infusion 
is  clearly  sufficient  to  generate  a polyclonal  relapse,  if  relapse 
occurs  from  cells  in  the  autologous  cells  infused.  The  presence  of 
such  marked  blasts  would  be  detectable  by  PCR  if  relapse  occurred 
from  leukemic  blast  cells  present  in  the  autologous  infusion,  as 
the  ratio  of  marked  leukemic  blasts/non-blasts  cells  would  clearly 
be  higher  at  relapse  than  1/300,000. 

These  data  show  that  the  probability  of  detecting  a polyclonal 
relapse  with  marked  cellsk,  if  it  arises  from  residual  leukemic 
blastic  cells  in  the  autologous  infusion,  is  very  high. 

The  animal  model  data  developed  by  Drs.  Rosenberg  and  Anderson 
for  the  LNL6  vector  was  outlined  in  the  original  N2-TIL  cell 
protocol  previously  approved  by  the  NIH  RAC  committee.  The  safety 
of  the  LNL6  vector  was  established  in  those  studies.  Furthermore, 
these  studies  have  shown  that  the  introduction  of  the  LNL6  vector 
does  not  change  the  phenotype  of  the  TIL  cells.  Those  studies  have 
shown  that  there  is  no  horizontal  infectious  spread  following 
infection  of  the  TIL  cells  by  LNL6  (1)  . The  ways  in  which  the 
animal  models  were  similar  to  the  human  system  were  summarized  in 
the  previous  LNL6  NEO  TIL  protocol. 

The  cell  culture  methods  used  to  assess  the  in  vitro  efficacy 
of  the  gene  transfer  system  are  described  above.  The  conditions 
are  identical  to  those  proposed  for  the  treatment  of  human  marrow 
in  the  clinical  setting. 

The  use  of  the  direct  methylcellulose  method  is  similar  to  the 
human  system  in  that  it  can  measure  the  efficiency  of  transfer  and 
expression  (methylcellulose)  of  the  LNL6  retroviral  genome.  The 
differences  include: 

The  number  of  cycling  cells  in  the  methylcellulose  and  in  vivo 
settings,  and  the  length  of  time  available  for  the  retention  of 
the  LNL6  retroviral  genome  may  be  different. 

The  difference  between  the  present  protocol  and  the  LNL6  TIL 
cell  experiments  is  that  the  TIL  cell  experiments  are  short-term 
experiments,  and  do  not  require  engraftment.  In  addition,  a 
mixture  of  leukemia  and  diploid  cells  are  used  in  our  experiments. 
However,  our  protocol  for  CML  is  similar  to  one  approved  for  AML 
(Malcolm  Brenner  submission,  11/90) , which  also  uses  human 
autologous  cells  which  are  comprised  of  a mixture  of  normal  and 
leukemic,  rather  than  purified  normal  lymphocytes  as  in  the  TIL 
cell  protocol. 

A previous  protocol  (by  Dr.  Malcolm  Brenner)  which  has  been 
approved  by  the  RAC  on  2/4/91  addressed  the  stability  of  the 
transgenome. 
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since  the  present  protocol  deals  with  marking  of  CML  cells 
which  exhibit  a higher  percentage  of  cycling  cells  than  the 
progenitor  cells  of  the  normal  population,  the  frequency  of 
integration  may  be  higher  than  with  normal  progenitor  cells. 

As  shown  in  Table  I,  the  number  of  residual  blast  crisis  cells 
remaining  in  the  2 x 10^®  autologous  cells  after  re-induction  of 
cytogenetic  remission  may  be  as  high  as  1%  or  as  low  as  .001%.  We 
estimate  that  if  1%  of  the  cells  are  leukemic  blasts  at  the  time  of 
marking,  a total  of  5.4  x 10*  marked  (marrow  and  peripheral  blood) 
leukemic  blast  cells  will  be  present  in  the  autologous  cells 
infused  into  the  patient. 


b2 . What  is  the  minimal  level  of  gene  transfer  and/or 
expression  which  will  be  required  for  this  gene  transfer  protocol 
to  be  successful  in  humans?  How  was  this  level  determined? 


Previous  data  of  Malcolm  Brenner  suggest  that  10%  of  the 
leukemia  cells  in  the  marrow  may  be  transduced  by  the  LNL6  vector. 
These  data  had  been  reviewed  in  earlier  applications  (Brenner, 
2/91) . Thirty  percent  of  the  autologous  cells  are  going  to  be 
exposed  to  the  vector.  Ten  percent  of  the  cells  present  in  these 
autologous  stem  cell  preparations  will  be  marked  by  the  LNL6  vector 
(see  Table  II  and  Figures  3-4) . As  outlined  in  Tables  I,  IV,  and 
V,  the  number  of  marked  leukemic  blast  cells  produced  by  this 
marking  vector  will  be  between  1.2  x 10*  and  1.2  x 10^  in  the  marrow 
cells,  and  4.2  x 10*  and  4.2  x 10^  in  the  peripheral  blood  cells, 
depending  on  the  percent  of  the  marrow  cells  which  are  leukemic 
blasts  is  1%  or  0.001%.  It  is  very  unlikely  that  the  conventional 
dose  chemotherapy  used  to  re- induce  chronic  phase  could  reduce  the 
percentage  of  blasts  below  0.001%.  This  produces  a ratio  of 
leukemic  marked  blasts  which  is  between  1/3000  and  1/300,000  at  the 
time  of  storage.  This  ratio  will  be  higher  at  the  time  of  relapse. 
Thus,  the  ratio  of  blasts  is  adequate  to  be  detectable  by  PCR. 

In  order  to  establish  whether  the  NEO-positive  cells  appearing 
at  relapse  are  leukemic  or  normal,  PCR  for  bcr-abl  mRNA  will  also 
be  done  on  each  colony.  It  is  also  possible  that  the  frequency  of 
transduction  by  the  marking  vector  sequences  may  be  much  lower  in 
some  patients  and  variable  from  patient  to  patient.  We  will  be  in 
a position  to  detect  this,  through  use  of  PCR  for  NEO  and  bcr-abl 
in  a number  of  the  CML  patients. 

Since  the  PCR  for  bcr-abl  mRNA  assay  will  be  done  on  all  NEO 
positive  colonies,  we  will  be  able  to  determine  the  relative 
frequency  of  the  diploid  and  CML  progenitors  which  are  marked,  and 
the  number  of  different  integration  sites.  This  data  could 
conceivably  lead  to  important  information  concerning  the  clonal ity 
of  human  stem  cell  reconstitution  in  normal  and  leukemic 
progenitors  as  well. 
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b3 . Explain  in  detail  all  results  from  animal  and  cultured 
cell  model  experiments  which  assess  the  effectiveness  of  the 
delivery  system  (see  part  2a  above)  in  achieving  the  minimally 
required  level  of  gene  transfer  and  expression  (2b  above) . 

As  described  above,  morphology,  fluorescence  in  situ 
hybridization  (FISH)  , and  PCR  will  be  used  to  measure  the  level  of 
leukemia  cells  in  the  autologous  cells  used  for  autologous 
transplantation.  Marrow  morphology  and  Southern  blotting,  as  a 
criterion  of  CML  blast  cell  detection,  is  only  good  to  a level  of 
leukemia  cells  which  is  greater  than  1 leukemia  cell  in  100  normal 
cells  (1%)  . The  use  of  the  FISH  technique,  which  is  based  on  the 
enumeration  of  chromosome  22  specific  fragments  of  DNA  (3  in  the 
CML  cells  which  harbor  a balanced  translocation  between  chromosomes 
9 and  22,  and  2 in  the  normal  hematopoietic  cell)  in  interphase 
cells  is  being  developed  in  our  laboratory  to  permit  definitive 
evaluation  of  the  ratio  of  leukemia  to  normal  cells  down  to  a ratio 
of  1 leukemic  cell/100,000  normal  cells.  PCR  analysis  can  detect 
even  lower  levels  of  leukemia  cell  contamination.  The  range  of 
contamination  of  the  marrow  may  range  anywhere  between  a maximum  of 
1/100  (leukemic  to  normal)  when  defined  as  morphologically 
identifiable  blasts,  to  a level  of  1/10,000.  Assuming  that  4 x id’ 
marrow  cells  and  1.4  x 10^°  peripheral  blood  (as  shown  in  Table  I, 
this  is  the  number  left  after  2 x 10^°  marrow  and  6 x 10^°  peripheral 
blood  cells  are  subjected  to  Ficoll  hypaque  or  continuous  flow 
centrifugation)  cells  are  transplanted,  that  30%  of  these  cells 
will  be  exposed  to  the  vector  and  that  10%  of  these  cells  will  be 
marked  by  the  vector,  the  absolute  number  of  leukemic  blast  cells 
marked  in  the  autologous  marrow  infused  will  be  between  5.4  x 10^ 
(if  the  leukemic  blasts  are  1%  of  the  total)  and  5.4  x 10^  (if  only 
0.001%  of  the  total  cells  infused  are  blasts). 

Thus,  the  ratio  of  the  number  of  marked  leukemic  blast  cells 
to  other  cells  could  be  as  high  as  1/3000  and  as  low  as  1/300,000. 
In  the  worst  case,  the  presence  of  virally-marked  blastic  leukemia 
cells  is  on  the  borderline  of  detectability  by  PCR  at  the  time  of 
transplant.  However,  if  relapse  occurs,  the  ratio  will  be  higher 
and  clearly  detectable  by  PCR. 

From  these  calculations,  which  are  based  on  our  observed 
marking  frequency  of  chronic  phase  marrow  with  LNL6,  the  proposed 
marking  studies  would  generate  sufficient  quantities  of  marked 
leukemic  blasts  to  answer  whether  relapse  is  occurring  from 
leukemia  cells  present  in  the  infused  autologous  cells  or  remaining 
in  the  systemic  circulation  after  TBI,  VP-16,  and  cytoxan.  On  the 
basis  of  the  number  of  unique  integration  sites,  one  can  determine 
if  relapse  is  a clonal  phenomenon  or  not  and  whether  it  comes  from 
the  infused  cells  or  residual  systemic  disease.  Data  from  human 
leukemia  cell  lines  vary  from  1 to  50%  in  marking  frequency  with 
LNL6.  Malcolm  Brenner  found  a 10%  frequency  of  marking  in  AML 
marrow  in  data  supplied  to  the  committee  in  November  1990,  which 
agrees  with  our  data  on  CML. 
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Experiments  with  mouse  and  human  marrow  with  NEO  positive 
marking  vectors  in  the  past  also  gave  immediate  and  post-transplant 
frequencies  of  5%.  Our  own  experiments  suggest  that  a similar 
frequency  of  marking  occurs  in  the  CML  chronic  phase  marrow.  The 
success  of  our  marking  experiment  depends  on  the  marked  leukemic 
blast  cells  in  the  marrow  competing  effectively  with  unmarked 
leukemic  and  the  non-leukemic  populations  present  in  the  patient 
after  transplant.  Since  most  second  chronic  phase  patients  relapse, 
it  is  probable  that  the  marked  blast  cells  will  increase  in 
frequency  and  may  become  dominant  in  the  patient  following 
transplant  if  the  autologous  cells  infusion  is  the  major  source  of 
relapse. 


b4.  TO  WHAT  EXTENT  IS  EXPRESSION  FROM  THE  DESIRED  GENE  AND 
NOT  THE  SURROUNDING  DNA?  TO  WHAT  EXTENT  DOES  THE  INSERTION  MODIFY 
THE  EXPRESSION  OF  OTHER  GENES? 

These  experiments  are  not  designed  to  measure  the  expression 
of  any  parts  of  the  marking  vector  transgenome.  Although  data  to 
explicitly  test  the  question  of  altered  expression  of  genes 
surrounding  the  insertion  site  is  not  available,  experience  with 
transduction  of  NEO  positive  retroviral  vectors  as  controls  for 
retroviral-mediated  insertions,  which  are  designed  to  produce 
transformation  via  insertion  of  a transforming  gene,  have  not  led 
to  an  altered  phenotype  of  the  marked  cell.  A diploid  complement 
of  genes  presumably  protects  the  cell  from  the  effects  of  loss  of 
gene  expression  which  may  be  increased  by  the  vector  integration. 


b5.  IN  WHAT  PERCENT  OF  CELLS  DOES  EXPRESSION  FROM  THE  ADDED 
DNA  OCCUR?  IS  THE  PRODUCT  BIOLOGICALLY  ACTIVE?  WHAT  PERCENT  OF 
NORMAL  ACTIVITY  RESULTS  FROM  THE  INSERTED  GENE? 

On  the  basis  of  experiments  reported  in  the  literature,  and 
our  own  data  on  CML  presented  in  Table  II  and  Figures  1-2,  the 
frequency  of  cells  in  which  a functional  vector  NEO  transgenome  is 
present  is  10%.  The  NEO  gene  is  not  a gene  found  in  mammalian 
cells  and  thus,  all  of  the  NEO  is  from  the  marking  vector. 

b6.  IS  THE  GENE  EXPRESSED  IN  CELLS  OTHER  THAN  THE  TARGET 
CELLS? 

The  NEO  gene  is  not  present  in  mammalian  cells. 


2C.  LABORATORY  STUDIES  PERTAINING  TO  THE  SAFETY  OF  THE 
DELIVERY /EXPRESS ION  SYSTEM: 

Two  risks  are  recognized  as  potential  complications  from  the 
marking  of  autologous  bone  marrow  and  peripheral  blood  cells  with 
the  LNL6  marking  vector: 
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i)  Combination  of  the  LNL6  virus  with  other  viruses  or 
cellular  nucleic  acid  which  may  lead  to  a replication  competent 
vector  which  is  autonomously  replicating  within  the  autologous 
cells. 

ii)  Insertional  mutagenesis  or  altered  expression  of  genes 
which  then  become  transforming  for  the  autologous  leukemic  or 
normal  progenitor  cells  either  by  virtue  of  altered  levels  of 
expression,  altered  functions,  leading  to  a dominant  transforming 
gene  product,  or  due  to  the  inactivation  or  suppression  of  an 
antioncogene.  The  LNL6  marking  vector  to  be  used  in  these 
experiments  was  the  same  vector  approved  for  use  in  the  Rosenberg 
N2-TIL  clinical  protocol  previously  approved  for  use  in  the  human 
subjects  by  the  NIH  RAC  Committee.  Authorities  agree  that  the 
safety  modifications  present  within  the  LNL6  make  the  probability 
for  a marking  vector  recombination  event  very  low.  Moreover,  the 
sequences  of  the  LNL6  are  not  homologous  to  human  sequences. 

Importantly,  the  same  LNL6  NEC  virus  was  approved  for  use  in 
human  patients  with  leukemia  (see  Malcolm  Brenner's  AML  program, 
approved  2/4/91) . Exposure  to  the  LNL6  vector  has  been  observed 
through  32  monkey  years,  70  patient  months,  and  1500  mice 
equivalents.  There  has  not  yet  a neoplastic  condition  (leukemia  or 
solid  tumor)  produced  by  marking  vector  insertion. 

There  is  a potential  theoretical  difference  between  the 
experiment  of  Brenner  with  AML  remission  marrow  and  the  CML  chronic 
phase  or  cytogenetic  remission  marrow  after  blast  crisis:  the 
larger  number  of  chronic  phase  Philadelphia  chromosome  positive 
cells  present  in  the  autologous  cells  which  might  lead  to  an 
increased  risk  of  viral  transformation.  However,  no  data  exists 
which  suggest  that  CML  cells  are  more  susceptible  to  viral 
transformation  than  AML  cells.  The  integration  frequencies  appear 
to  be  similar  for  chronic  phase  marrow  (in  our  data)  with  that  of 
Brenner.  Clearly,  in  the  current  experiment,  if  a clonal  insertion 
site  is  identified  at  relapse,  the  DNA  surrounding  this  site  should 
be  characterized  to  establish  if  the  insertion  site  of  the  vector 
in  the  leukemia  was  at  a transforming  gene  or  not.  The  probability 
of  this  occurring  is  regarded  as  very  low  on  the  basis  of  data  thus 
far  reported. 


3.  CLINICAL  PROCEDURES  INCLUDING  PATIENT  MONITORING 

See  clinical  protocol  document  for  a summary  of  patient 
monitoring  (Appendix  A)  . The  protocol  is  similar  to  one  previously 
approved  by  Malcolm  Brenner  for  AML.  The  only  substantial 
difference  is  that  both  peripheral  blood  and  marrow  cells  will  be 
used  for  reconstitution.  This  modification  is  incorporated  to 
increase  the  rate  of  hematopoietic  recovery  in  the  CML  patients 
which  is  slower  with  marrow  alone  than  that  seen  in  the  AML 
patients. 
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4. 


PUBLIC  HEALTH  CONSIDERATIONS 


Dr.  James  Wyngaarden,  then  Director  of  the  NIH,  has  stated  in 
the  Federal  Register  (Volume  54,  No.  47,  March  13,  1989,  p.  10508) 
that: 


"Through  data  obtained  in  animal  experiments,  the 
investigators  have  demonstrated  to  the  satisfaction  of  the 
Recombinant  DNA  Advisory  Committee  that  the  use  of  amphotropically 
packaged  retroviral  vectors  does  not  pose  a public  health  risk  to 
patients  or  to  health  care  personnel  even  in  the  event  of 
accidental  exposure  to  experimental  material.  Therefore,  I have 
determined  that  this  protocol  does  not  present  a risk  to  public 
health  or  to  the  environment"  (3) . 

Since  the  vector  is  not  competent  to  replicate  outside  of 
packaging  cell  lines,  there  is  no  chance  of  vertical  transmission 
or  chance  to  alter  future  generations.  Since  the  vector  to  be  used 
is  the  same  as  that  used  in  previously  approved  trials  of  M. 
Brenner  and  S.  Rosenberg,  no  new  public  health  converns  should  be 
raised  by  this  protocol. 


5.  QUALIFICATIONS  OF  INVESTIGATOR,  ADEQUACY  OF  LABORATORY  AND 
CLINICAL  FACILITIES 

The  M.D.  Anderson  Cancer  Center,  Department  of  Hematology, 
Bone  Marrow  Transplantation  Unit  conducts  more  than  250 
transplantations/year.  The  Department  of  Hematology  has  80  in- 
patient beds,  18  laminar  flow  rooms,  and  77,000  square  feet  of 
outpatient  space  which  services  over  25,000  outpatient  visits/year. 
Our  service  sees  more  than  650  new  lymphoma  patients  and  over  450 
new  leukemia  patients/year.  Dr.  Deisseroth  has  been  involved  in 
bone  marrow  transplants  for  more  than  14  years.  Dr.  Champlin,  a 
co-investigator  and  a collaborator,  is  also  an  international 
authority  in  bone  marrow  transplants.  Dr.  Deisseroth 's  CML 
autologous  bone  marrow  transplantation  program  is  funded  by  the  NCI 
of  the  National  Institutes  of  Health  by  a program  project  grant 
(The  Therapy  of  CML)  of  which  Dr.  Deisseroth  is  the  principal 
investigator.  Dr.  Malcolm  Brenner,  whose  AML  protocol  was 
approved,  is  a collaborator.  Dr.  W.  French  Anderson,  who  is  a 
leader  in  the  field,  is  also  a collaborator. 

The  LNL6  retrovirus  is  obtained  from  Genetic  Therapy,  Inc. , 
the  same  source  as  that  used  for  the  N2-TIL  human  clinical  gene 
transfer  experiments,  and  the  Brenner  AML  trial.  Clinical  marrow 
culture  and  gene  transfer  PCR  and  Southern  blot  experiments  will  be 
conducted  at  the  U.T.  M.D.  Anderson  Cancer  Center  laboratories  of 
Dr.  Deisseroth.  The  data  presented  in  this  application  show  that 
the  investigators  are  competent  to  introduce  the  vector  into  CML 
cells  and  that  they  can  detect  the  presence. 
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A dedicated  laboratory  for  Bone  Marrow  Cryopreservation  and 
harvesting  exists  at  the  M.D.  Anderson  which  is  responsible  for 
over  250  bone  marrow  transplants/year.  Dr.  Christopher  Reading, 
whose  laboratory  is  dedicated  to  the  fractionation  of  human  marrow 
for  transplantation,  is  also  involved.  The  Molecular  Hematology 
laboratories  of  Dr.  Deisseroth  at  the  U.T.  M.D.  Anderson  Cancer 
Center  are  approved  for  BN2  level  work.  Dr.  Deisseroth  and  his 
colleagues.  Dr.  Claxton  and  Dr.  Reading,  have  used  PCR  to  detect 
single  copy  genes  at  the  level  of  10  leukemia  cells.  Therefore, 
they  have  the  capability  of  carrying  out  the  PCR  experiments  for 
NEO  detection  in  G418-resistant  colonies. 


C.  SELECTION  OF  PATIENTS: 

Please  see  Eligibility  Requirements  of  clinical  protocol 
(Section  3.0)  in  Appendix  A. 


D.  INFORMED  CONSENT; 

Please  see  informed  consent  of  the  clinical  protocol  (Section 
11.0)  in  Appendix  A. 


E.  PRIVACY  AND  CONFIDENTIALITY: 

Procedures  will  be  followed  similar  to  those  outlined  on  pp. 
83-85  of  the  PCDD,  and  developed  for  the  N2-TIL  Human  Gene  Transfer 
Clinical  Protocol  by  Rosenberg  and  Anderson.  Although  communication 
with  the  press  will  be  followed,  no  information  will  be  devulged 
which  will  permit  identification  of  the  patients  or  lead  to  their 
stigmatization. 


II . SPECIAL  ISSUES 

A.  WHAT  STEPS  WILL  BE  TAKEN  CONSISTENT  WITH  POINT  I-E  ABOVE, 
TO  ENSURE  THAT  ACCURATE  AND  APPROPRIATE  INFORMATION  IS  MADE 
AVAILABLE  TO  THE  PUBLIC  WITH  RESPECT  TO  SUCH  PUBLIC  CONCERNS  THAT 
MAY  ARISE  FROM  THE  PROPOSED  STUDY? 

The  Public  Affairs  Office  of  the  U.T.  M.D.  Anderson  Cancer 
Center  will  handle  all  interactions  with  the  public. 


B.  DO  YOU  OR  YOUR  FUNDING  SOURCES  INTEND  TO  PROTECT  UNDER 
PATENT  OR  TRADE  SECRET  LAWS  EITHER  THE  PRODUCTS  OR  THE  PROCEDURES 
DEVELOPED  IN  THE  PROPOSED  STUDY? 

None  of  the  procedures  or  materials  described  in  this  document 
are  subject  to  restrictions. 
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III.  REQUESTED  DOCUMENTATION 

A.  CLINICAL  PROTOCOL:  Attached  (Appendix  A) 

B.  U.T.  M.D.  ANDERSON  HUMAN  SUBJECTS  COMMITTEE;  The  protocol 
was  approved  by  the  Division  of  Medicine  Pre-Review  Committee 
pending  revisions  and  the  protocol  will  then  be  submitted  to  the 
institution's  Human  Subjects  Committee  (Appendix  B) . 

C.  ONE-PAGE  SCIENTIFIC  ABSTRACT;  Attached  (Appendix  C) 

D.  ONE-PAGE  NON-TECHNICAL  ABSTRACT;  Attached  (Appendix  D) 

E.  CURRICULUM  VITAE;  Attached  (Appendix  E) 

F.  OTHER  FEDERAL  AGENCIES  INVOLVED  IN  REVIEW;  None 

G.  OTHER  MATERIAL;  None 


IV.  REPORTING  REQUIREMENTS 

A.  Serious  adverse  effects  of  treatment  (grade  III  or  IV 
toxicity) , any  unexpected  toxicity  not  seen  with  transplantation 
alone,  and  any  evidence  of  leukemia,  leukemia  in  solid  tumors,  or 
patient  deaths,  will  be  reported  immediately. 

B.  Progress  reports  will  be  made  to  the  subcommittee  and  RAC 
at  six-months  interval. 
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The  University  of  Texas 
M.D.  ANDERSON  CANCER  CENTER 

INFORMED  CONSENT 

PROTOCOL  TITLE:  Autologous  Bone  Marrow  Transplantation  for  CML 

in  VThich  Retroviral  Markers  are  Used  to 
Discriminate  Between  Relapse  Which  Arises  from 
Systemic  Disease  Remaining  After  Preparative 
Therapy  Versus  Relapse  Due  to  Residual 
Leukemic  Cells  in  Autologous  Marrow:  A Pilot 

Trial 


1.  

Participant's  Name  I.D.  Number 

You  have  the  right  to  know  about  the  procedures  that  are  to  be  used 
in  your  participation  in  clinical  research  so  as  to  afford  you  an 
opportunity  to  make  the  decision  whether  or  not  to  undergo  the 
procedure  after  knowing  the  risks  and  hazards  involved.  This 
disclosure  is  not  meant  to  frighten  or  alarm  you;  it  is  simply  an 
effort  to  make  you  better  informed  so  you  may  give  or  withhold  your 
consent  to  participate  in  clinical  research.  This  informed  consent 
does  not  supersede  other  informed  consents  you  may  have  signed. 

DESCRIPTION  OF  RESEARCH 

2.  PURPOSE  OF  STUDY:  This  is  a clinical  research  study  to 

reinduce  remissions  in  CML  with  intensive  therapy  and  to 
identify  the  origin  of  relapse  which  may  eventually  occur 
following  restoration  of  marrow  function  with  autologous  cells 
after  high  doses  of  cyclophosphamide,  VP-16,  and  total  body 
irradiation. 

3.  DESCRIPTION  OF  RESEARCH:  Although  the  use  of  intensive 

therapy  and  autologous  stem  cells,  which  are  given  as  part  of 
this  protocol,  have  been  associated  with  long  term  remission 
in  some  patients,  this  is  not  always  the  case.  It  is  not  yet 
known  if  the  source  of  the  leukemia  cells  which  give  rise  to 
the  relapse  is  from  leukemia  cells  remaining  in  the  autologous 
marrow  used  for  transplantation  after  therapy,  or  from 
leukemia  cells  which  remain  in  the  body  after  chemotherapy  and 
irradiation.  To  answer  this  question,  30%  of  the  cells  in 
the  autologous  marrow  transplantation  will  be  tagged  with  a 
DNA  molecule  so  as  to  determine  if  the  relapse  arises  from  the 
autologous  marrow  or  from  cells  left  in  the  body  after 
therapy.  This  will  help  determine  the  best  way  to  reduce  the 
chance  of  relapse:  increased  intensity  of  systemic  therapy 

versus  more  extensive  cleansing  procedures  for  the  autologous 
marrow. 

Autologous  cells  will  be  used  to  restore  normal  marrow 
function  after  intensive  therapy.  Patients  will  have  bone 
marrow  stored  (about  two  quarts)  from  the  pelvis  and  possible 
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sternum  under  general  anesthesia.  Peripheral  blood  stem  cells 
will  also  be  collected  by  a continuous  flow  centrifuge  in  the 
Pheresis  Unit.  Thirty  percent  of  the  autologous  marrow  cells 
will  be  incubated  with  a virus  which  cannot  cause  an  infection 
in  the  body  to  mark  the  cells  with  DNA  molecules.  This 
"marked"  marrow  will  be  added  to  the  rest  of  the  marrow  and 
returned  to  the  patient  after  intensive  therapy.  Patients 
will  receive  high  doses  of  cyclophosphamide  on  day  1 to  2,  VP- 
16  on  day  1 to  3 by  vein.  The  radiation  will  be  given  twice 
a day  during  days  6 through  8 . On  day  9 , the  stored  bone 
marrow  and  peripheral  blood  will  be  given  back  through  a vein. 
Interferon  therapy  will  be  used  to  maintain  the  state  of 
normal  marrow  function  after  recovery  from  the  transplant. 
Whenever  available,  patients  will  be  treated  in  the  sterile 
environment  and  receive  antibiotic  treatments.  This  is 
intended  to  reduce  the  risk  of  infections.  The  usual  stay  in 
this  room  is  four  to  six  weeks,  depending  upon  recovery  of  the 
blood  counts.  It  is  estimated  that  25  participants  will  be 
necessary  in  order  to  complete  this  clinical  research  study. 
The  therapy  the  patient  will  receive  during  the  transplant  and 
in  the  event  of  relapse  would  be  the  same  as  if  the  patient 
had  not  had  the  marrow  marked  with  the  virus. 

Ten  percent  of  the  cells  in  the  autologous  marrow  will  be 
marked.  A small  amount  of  extra  blood  (one  tablespoon  full) 
may  be  required  for  studies  after  the  transplant  to  follow  the 
marking  procedure,  but  this  will  not  require  additional 
venipunctures  over  and  above  that  which  is  already  required  to 
follow  your  transplant  recovery. 

4.  RISKS,  SIDE  EFFECTS  AND  DISCOMFORTS  TO  PARTICIPANTS; 

Antitumor  agents  as  well  as  total  body  irradiation  treatments 
damage  tumor  cells  as  well  as  normal  tissue.  Therefore,  side 
effects  are  likely  to  occur  and  may  be  life-threatening.  In 
particular,  bone  marrow  transplantation  patients  could  require 
four  to  six  weeks  to  recover  white  cells  (necessary  for 
fighting  infections)  or  even  longer  to  recover  platelets 
(Blood  cells  needed  to  stop  bleeding) . The  marrow  cells  and 
peripheral  blood  cells  which  have  been  frozen  will  be  given. 
Treatment  with  antibiotics  and  transfusion  of  platelets,  red 
cells,  and  sometimes  white  cells,  is  expected.  Other  side 
effects  include  nausea  and  vomiting,  loss  of  hair,  mouth 
soreness,  allergic  reactions  with  a fall  in  blood  pressure, 
skin  rash,  muscle  aches,  heart,  lung,  and  kidney  damage, 
diarrhea,  and  sore  veins.  Cyclophosphamide  may  cause  blood  in 
the  urine  but  an  agent  which  may  protect  the  bladder  from  this 
complication,  mesna,  is  being  used.  Neurological  problems 
such  as  seizures  may  occur.  From  previous  experience,  death 
resulting  from  the  toxicity  of  the  chemotherapy  and 
irradiation  occurs  in  less  than  12%  of  patients  due  to 
infections  or  bleeding  as  a result  of  low  counts. 

4a.  This  clinical  research  may  involve  unforeseeable  risks  to 
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the  participant  (or  to  the  embryo  or  fetus,  if  the 
participant  is  or  may  become  pregnant  during  treatment)  . 
To  help  prevent  injury  to  unborn  children,  upon 
recommendation  by  the  attending  physician,  the 
participants  should  practice  adequate  methods  of  birth 
control  throughout  the  period  of  their  involvement  in 
this  clinical  research  study. 

Extensive  study  of  this  vector  marking  procedure  has  been 
undertaken  in  mice,  monkeys,  and  in  man  at  the  NIH  as 
well  as  at  many  other  institutions.  A variant  of  this 
vector  is  currently  in  use  for  treatment  of  patients  at 
the  NIH.  No  adverse  effects  have  been  observed  in  all  of 
this  extensive  study  because  the  vector  is  modified  so 
that  it  cannot  cause  an  infection  in  the  cells  of  the 
body.  It  only  marks  a small  number  of  blood  cells  in  the 
autologous  marrow. 

Risks,  however,  which  may  not  yet  been  observed,  are 
possible.  These  are  "theoretical  risks"  since  they  have 
not  yet  been  seen.  It  is  possible  that  the  vector  could 
change  the  cells  which  are  marked  so  as  to  grow  in  an 
abnormal  pattern,  and  even  cause  cancer  or  leukemia. 
However,  this  has  not  been  seen  and  the  probability  of 
this  happening  is  probably  less  than  one  in  a million. 
This  probably  is  a risk  which  is  lower  than  damage  to  the 
cells  by  chemotherapy  and  irradiation.  The  marker  could 
also  produce  a protein  which  might  inactivate  certain 
antibiotics  but  alternative  antibiotics  are  available  so 
that  this  does  not  constitute  a risk  or  threat  for 
patients  during  therapy. 

5.  POTENTIAL  BENEFITS:  The  potential  benefit  to  be  gained  from 

this  treatment  is  attaining  a functioning  bone  marrow  which 
may  in  turn  prolong  life  expectancy.  The  identification  of 
the  course  of  relapse  may  be  of  benefit  to  patients  on  future 
protocols  but  this  research  may  not  be  of  immediate  benefit. 

6.  ALTERNATE  PROCEDURES  OR  TREATMENTS:  Alternate  drugs  and 

treatments  currently  available  include  hydroxyurea,  myleran, 
interferons,  and  intensive  chemotherapy  combinations,  most  of 
which  contain  daunorubicin  and  ara-c  (at  conventional  doses) . 
The  only  curative  therapy  for  CML  is  bone  marrow 
transplantation  from  a compatible  sister  or  brother  donor  or 
unrelated  donor.  If  a compatible  donor  is  not  available,  this 
therapy  is  designed  to  remove  the  leukemia  cells  from  the 
patient's  own  marrow  so  as  to  use  it  in  a transplant.  This 
therapy  is  hoped  to  be  better  than  the  treatments  previously 
available  for  this  disease.  It  is  possible  that  it  would  be 
less  effective  and/or  more  toxic.  The  patient  may  have 

storage  and  then  decline  therapy.  The  patient  may  decline  to 
have  marking  but  still  have  the  bone  marrow  transplant. 
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UNDERSTANDING  OF  PARTICIPANTS 


7.  I have  been  given  an  opportunity  to  ask  any  questions 
concerning  the  investigational  drug  regimen  involved  and  the 
investigator  has  been  willing  to  reply  to  my  inquiries.  This 
investigational  drug  regimen  will  be  administered  under  the 
above  numbered,  titled  and  described  clinical  research 

protocol  at  this  institution.  I hereby  authorize  Dr.  

, the  attending  physician/ investigator  and 

designated  associates  to  administer  this  investigational  drug 
regimen. 

8.  I have  been  told  and  understand  that  my  participation  is 
voluntary.  I may  decide  not  to  participate,  or  withdraw  my 
consent  and  discontinue  my  participation  at  any  time.  Such 
action  will  be  without  prejudice  and  there  shall  be  no  penalty 
or  loss  of  benefits  to  which  I may  otherwise  be  entitled,  and 
I will  continue  to  receive  treatment  by  my  physician  at  this 
institution. 

Should  I decide  not  to  participate  or  withdraw  my  consent  from 
participation  in  this  clinical  research,  I have  been  advised 
that  I should  discuss  the  consequences  or  effects  of  my 
decision  with  my  physician. 

In  addition,  I understand  that  the  investigator  may 
discontinue  the  clinical  research  study  if,  in  the  sole 
opinion  and  discretion  of  the  investigator,  the  study  or 
treatment  offers  me  little  or  no  future  benefit,  or  the  supply 
of  medication  ceases  to  be  available  or  other  causes  prevent 
continuation  of  the  clinical  research  study.  The  investigator 
will  notify  me  should  such  circumstances  arise  and  my 
physician  will  advise  me  about  available  treatment  which  may 
be  of  benefit  at  that  time. 

I will  be  informed  of  any  new  findings  developed  during  the 
course  of  this  clinical  research  study,  which  may  relate  to  my 
willingness  to  continue  participation  in  the  study. 

9.  I have  been  assured  that  confidentiality  will  be  preserved 
except  that  qualified  monitors  from  the  Food  and  Drug 
Administration  may  review  my  records  where  appropriate  and 
necessary.  My  name  will  not  be  revealed  in  any  reports  or 
publications  resulting  from  this  study,  without  my  expressed 
consent. 

10.  I have  been  informed  that  should  I suffer  any  injury  as  a 
result  of  participation  in  this  research  activity,  reasonable 
medical  facilities  are  available  at  this  institution.  I 
understand,  however,  that  I cannot  expect  to  receive  any 
credit  or  reimbursement  for  expenses  from  this  institution  or 
any  financial  compensation  from  this  institution  for  such 
injury. 
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11. 


I have  been  informed  that  I should  inquire  of  the  attending 
physician  whether  or  not  there  are  any  services, 
investigational  agents  or  devices,  and/or  medications  being 
offered  by  the  sponsor  of  the  clinical  research  project  at  a 
reduced  cost  or  without  cost.  Should  the  investigational 
agent  become  commercially  available  during  the  course  of  the 
study,  I understand  that  I may  be  required  to  cover  the  cost 
of  subsequent  doses. 

Costs  related  to  my  medical  care  including  expensive  tests  or 
procedures  that  may  be  specifically  required  by  this  clinical 
research  study  shall  not  be  my  responsibility.  I have  been 
given  the  opportunity  to  discuss  the  expenses  or  costs 
associated  with  my  participation  in  this  research  activity. 

13.  I understand  that  practicing  effective  contraception  is 
medically  necessary  and  a prerequisite  for  my  participation  in 
this  clinical  research  study.  Should  contraception  be 
interrupted  or  if  there  is  any  suspicion  of  pregnancy,  my 
participation  in  this  clinical  research  study  will  be 
terminated  at  the  sole  discretion  of  the  investigator. 

14 . I may  discuss  questions  or  problems  during  or  after  this  study 
with  Dr.  Albert  Deisseroth  at  (713)  792-8750.  In  addition,  I 
may  discuss  any  problems  I may  have  or  any  questions  regarding 
my  rights  during  or  after  this  study  with  the  Chairman  of  the 
Surveillance  Committee  at  (713)  792-3220  and  may  in  the  event 
any  problem  arises  during  this  clinical  research  contact  the 
parties  named  above. 

CONSENT 

Based  on  the  above,  I consent  to  participate  in  the  research  and 

have  received  a copy  of  the  consent  form. 


DATE 


SIGNATURE  OF  PARTICIPANT 


WITNESS  OTHER  THAN  PHYSICIAN  SIGNATURE  OF  PERSON  RESPONSIBLE 
OR  INVESTIGATOR  AND  RELATIONSHIP 


I have  discussed  this  clinical  research  study  with  the  participant 
and/or  his  or  her  authorized  representative,  using  a language  which 
is  understandable  and  appropriate.  I believe  that  I have  fully 
informed  this  participant  of  the  nature  of  this  study  and  its 
possible  benefits  and  risks,  and  I believe  that  the  participant 
understood  this  explanation. 


PHYSICIAN/INVESTIGATOR 
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Appendix  C 


SCIENTIFIC  ABSTRACT 

A replication  incompetent,  recombination  incompetent 
retroviral  vector  will  be  used  to  mark  autologous  peripheral  blood 
and  marrow  cells  stored  at  the  time  of  cytogenetic  remission  or  re- 
induction of  chronic  phase  in  Philadelphia  chromosome  positive  CML 
patients  who  have  developed  blast  crisis  or  accelerated  phase  and 
have  been  reinduced  into  chronic  phase  following  Daunomycin,  high- 
dose  Ara-C,  and  GM-CSF  therapy.  We  estimate  that  between  1.2  x 10^ 
and  1.2  x 10^  leukemic  marrow  blast  cells  and  4.2  x 10^  and  4.2  x 
10^  leukemic  peripheral  blood  blastic  CML  cells  will  be  marked  with 
NEC  in  the  autologous  cells  used  for  transplant.  It  is  not  known 
how  many  CML  blastic  leukemia  cells  are  present  in  the  systemic 
circulation  following  induction  of  the  chronic  phase  or  a 
cytogenetic  remission  by  Daunomycin,  high-dose  Ara-C,  and  GM-CSF. 
The  number  must  be  low  judging  from  the  duration  of  remissions 
which  may  last  greater  than  one  year  following  autologous 
transplant.  We  will  look  for  the  number  of  NEO-marked  cells  using 
a methylcellulose  late  progenitor  colony  culture  system  and  a PCR 
assay  for  the  NEO  gene  used  previously  by  Cornetta,  et  al  (Human 
Gene  Therapy  1:15-30,  1990),  and  Dr.  Malcolm  Brenner.  In  the  CML 
cells  under  analysis,  the  percent  of  these  NEO-marked  cells  which 
are  leukemic  can  be  determined  by  a PCR  assay  for  the  bcr-abl  mRNA 
positive  CML  cells.  We  will  also  use  PCR  to  determine  the  number 
of  different  vector  integration  sites  and  characterize  the  relapsed 
cells  with  respect  to  the  presence  of  polyclonal  or  clonal  vector 
integration  sites.  These  studies  will  clarify  if  relapse  arises 
from  the  leukemic  CML  blast  cells  present  in  the  autologous  cells 
infused  after  TBI,  VP-16,  and  cytoxan  (if  polyclonal  CML  NEO-marked 
blastic  cells  appear  at  the  time  of  relapse) , or  if  residual 
systemic  disease  contributes  to  relapse  (if  none  of  the  CML 
leukemic  blasts  at  the  time  of  relapse  contain  the  NEO  gene) . 
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Appendix  D 


NON-TECHNICAL  ABSTRACT: 

Autologous  bone  marrow  transplantation  is  a technique  which 
makes  safe  the  very  high  doses  of  chemotherapy  and  radiation  which 
are  required  to  eradicate  some  populations  of  leukemia  cells.  The 
marrow  is  stored  from  the  hip  bone  of  the  patient  at  the  time  of 
remission  induced  by  conventional  dose  chemotherapy,  and  re-infused 
into  the  patient  after  intensive  therapy  in  order  to  restore  marrow 
function.  It  is  impossible  to  determine  if  relapse  arises  from 
residual  leukemia  cells  infused  with  the  autologous  marrow  or  if 
residual  leukemia  cells  present  in  systemic  circulation  after 
intensive  therapy  contribute  to  the  relapse.  A molecule  called  a 
"marking  vector"  can  be  used  to  resolve  this  question.  A portion 
of  the  bone  marrow  and  peripheral  blood  cells  stored  from  patients 
will  be  incubated  with  the  marking  vector.  This  vector  will 
introduce  a new  marker  into  these  leukemia  cells.  If  the  leukemia 
cells  appearing  at  relapse  contain  the  marker,  then  the  relapse 
arose  from  cells  infused  with  the  autologous  transplantation.  If 
this  is  the  case,  more  thorough  procedures  must  be  undertaken  to 
cleanse  the  marrow  of  leukemia  cells.  If  no  markers  appear  at  the 
time  of  relapse  in  the  leukemia  cells,  then  the  relapse  arose  from 
the  systemic  circulation.  In  this  case,  the  therapy  used  to 
eradicate  leukemia  from  the  circulation  before  transplant  must  be 
intensified.  In  this  study,  a marking  molecule,  called  LNL6,  will 
be  used  to  tag  the  leukemic  blast  cells  of  each  patient  infused  to 
regenerate  marrow  function  after  intensive  therapy.  The  results  of 
this  study  will  be  used  to  improve  the  results  of  therapy. 
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CURRICULUM  VITAE 


NAME 

ALBERT  B.  DEISSEROTH,  M.D.,  PH.D. 

PRESENT  TITLE  and  AFFILIATION 

Anderson  Professor  of  Cancer  Treatment  and  Research 
Chairman,  Department  of  Hematology 
Professor  of  Medicine 


BIRTH  DATE  and  PLACE 
May  18,  1941,  Middletovm,  New  York 


CITIZENSHIP 

United  States 

SOCIAL  SECURITY  NUMBER 

088-32-7307 

HOME  ADDRESS 

2406  Reba  Drive 
Houston,  Texas  77019 

OFFICE  ADDRESS 

The  University  of  Texas 
M.D.  Anderson  Cancer  Center 
Department  of  Hematology 
1515  Holcombe  Boulevard,  MDAH  Box  24 
Houston,  Texas  77030 


TELEPHONE 
(713)  528-7284 

TELEPHONE 
(713)  792-8750 


MARITAL  STATUS 

Married  to  Louise  Lundberg,  1968 

Three  children:  Kate  (Engineering,  Stanford  University) ; 

Karl  (Biochemistry,  Harvard  College) ; and 
Karen  (Lamar  High  School,  Houston,  Texas) 

LICENSURES  - ACTIVE 


1981  California  - # G046492 

1988  Texas  - #H3668 
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EDUCATION 


Curriculum  Vitae 

Albert  Deisseroth,  M.D.,  Ph.D. 

Page  2 


1963  University  of  Rochester,  Rochester,  New  York;  A.B. 
(with  Distinction) 

1968  University  of  Rochester,  Rochester,  New  York;  Ph.D. 

1970  University  of  Rochester  School  of  Medicine,  Rochester, 
New  York;  M.D.  (with  Distinction  in  Research) 

1970  University  of  Rochester,  Rochester,  New  York;  Clinical 
Investigator  Training  Program 


POSTGRADUATE  TRAINING 


1970  - 1971 

1971  - 1972 


1972  “ 1974 

1974  - 1975 

1975  - 1976 


Beth  Israel  Hospital,  Boston,  Massachusetts; 
Straight  Medical  Intern 

Beth  Israel  Hospital,  Boston,  Massachusetts; 
Junior  Medical  Resident 

Harvard  Medical  School,  Boston, 

Massachusetts;  Fellow  in  Medicine 

NHLI,  NIH,  Laboratory  of  Biochemical  Genetics 
and  Molecular  Hematology;  Clinical  Associate 

NHLI,  NIH;  Chief  Resident  Physician 

Children's  Hospital  Medical  Center,  Boston, 
Massachusetts;  Hematology/Oncology  Clinical 
Fellow 


SPECIALTY  BOARDS 

1973  American  Board  of  Internal  Medicine  - Diplomate 

1977  American  Board  of  Internal  Medicine  - Certified  in 
Hematology 

1978  American  Board  of  Internal  Medicine  - Certified  in 
Medical  Oncology 
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I . SUMMARY 

Orthotopic  liver  transplantation  (OLT)  represents  the  only  therapeutic  option  for 
many  patients  with  end- stage  liver  disease  as  well  as  many  inborn  genetic  errors  of 
hepatic  metabolism.  Despite  dramatic  progress  in  methods  for  orthotopic  liver 
transplantation,  the  utilization  of  this  procedure  is  limited  by  its  considerable 
morbidity  and  mortality,  by  a chronic  shortage  of  organs  for  transplant,  and  by 
difficulty  arranging  funding  for  many  patients.  Many  children  with  fulminant  hepatic 
failure  do  not  receive  orthotopic  transplantation  because  this  technology  is  unavailable 
or  unaffordable.  Hepatocellular  transplantation  (HCT) , in  which  isolated,  heterologous 
hepatocytes  from  a donor  liver  would  be  infused  into  the  diseased  organ  in  order  to 
provide  essential  hepatic  functions,  could  provide  a much  needed  therapeutic  alternative 
to  orthotopic  liver  transplantation  in  the  treatment  of  some  causes  of  hepatic 
insufficiency.  Experiments  in  animals  have  demonstrated  that  several  genetic 
deficiencies  of  hepatic  metabolism  can  be  reversed  by  HCT  including  analbuminemia, 
hyperbilirubinemia  (bilirubin,  UDP-glucuronyl  transferase  deficiency) , and 
hypercholesterolemia  (LDL-receptor  deficiency)  as  well  as  experimentally  induced  hepatic 
failure.  Despite  this  experience,  HCT  has  never  been  attempted  in  human  subjects. 

This  protocol  represents  the  first  proposed  clinical  trial  of  HCT.  We  are  proposing 
a clinical  trial  in  which  HCT  would  be  attempted  as  a therapeutic  intervention  in 
children  with  acute  hepatic  failure  who  have  no  other  medical  or  surgical  options.  This 
proposal  is  intended  to  establish  surgical  methods  for  HCT  and  to  evaluate  the 
feasibility  of  this  procedure  for  treating  hepatic  disease  in  humans.  It  is  our 
expectation  that  HCT  may  provide  short-term  support  for  patients  awaiting  organ 
availability,  a "bridge  to  recovery"  allowing  patients  with  fulminant  hepatic  failure 
to  recover,  or  a long-term  repopulation  of  the  patient's  liver  with  healthy  donor  cells. 

One  of  the  major  limitations  of  many  animal  studies  in  HCT  is  that,  since  the  donor 
hepatocytes  are  often  indistinguishable  from  those  of  the  host,  it  has  often  been 
difficult  to  demonstrate  a clear  correlation  between  engraftment  and  the  therapeutic 
effect.  In  order  to  verify  engraftment  independent  of  the  therapeutic  response,  we 
propose  to  "mark”  the  donor  hepatocytes  by  transducing  these  cells  with  a recombinant 
retroviral  vector  (LNL6)  carrying  a marker  gene  (NEO-R,  neomycin  phosphoribosyl 
transferase) . The  presence  of  this  marker  will  enhance  the  ability  to  identify 
transplanted  cells  in  the  host  using  assays  for  the  NEO-R  gene  or  transcribed  NEO-R 
mRNA.  The  LNL6  vector  has  been  approved  for  human  use  and  has  been  used  as  a marker 
gene  for  transplanted  cells  in  human  subjects  without  any  reported  adverse  effects. 

The  HCT  portion  of  this  protocol  represents  conventional  clinical  investigation 
which  has  been  approved  by  the  Institutional  Review  Boards  for  Human  Research  (IRB)  and 
Institutional  Biosafety  Committees  (IBC)  committees  at  the  Baylor  College  of  Medicine 
(BCM)  and  Texas  Children's  Hospital  (TCH)  and  would  not  normally  be  reviewed  by  the  RAC. 
We  would  like  to  emphasize  that  this  is  a proposal  with  therapeutic  intent.  As  such, 
we  believe  that  the  essential  issues  are  those  which  regulate  clinical  research  in 
general,  namely;  i)  identification  of  patients  for  whom  there  are  no  other  medical  or 
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surgical  options,  for  whom  the  experimental  protocol  has  a clear  therapeutic  intent,  and 
for  whom  the  added  risk  of  gene  transfer  (which  is  not  therapeutic)  is  commensurate  with 
the  severity  of  their  underlying  disease  and  its  therapy;  ii)  obtaining  informed  consent 
describing  both  HCT  and  gene  transfer;  and  iii)  establishing  institutional  precedents 
for  careful  management  and  safety  testing  associated  with  gene  transfer  protocols;  and 
iv)  providing  adequate  follow-up  and  surveillance  for  any  potential  complications  of 
either  transplantation  or  gene  transfer. 

The  use  of  recombinant  marker  genes  obviously  raises  distinct  regulatory,  safety, 
and  ethical  issues.  We  believe  that  the  use  of  marker  genes  is  safe  and  likely  to  yield 
information  of  value  to  the  evaluation  and  implementation  of  HCT.  We  expect  that  the 
use  of  marker  genes  will  enhance  the  probability  that  these  initial  clinical  trials 
will  produce  verifiable  data  about  the  efficacy  of  HCT  in  human  subjects.  The  use  of 
marker  genes  may  also  benefit  certain  study  subjects  by  providing  information  about  the 
need  for  continued  immunosuppression  after  heterologous  HCT.  These  experiments  also 
represent  an  important  opportunity  to  assess  the  utility  of  methods  for  hepatic  gene 
transfer  which  may  be  applicable  for  hepatic  gene  therapy  in  the  future. 
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II.  SPECIFIC  AIMS 

1 . Clinical  feasibility  and  efficacy  of  hepatocellular  transplantation. 

a.  Can  hepatocytes  be  safely  transplanted  into  a patient  with  acute  hepatic 
failure? 

b.  Is  end  stage  failure  ameliorated  by  hepatocellular  transplantation? 

c.  Can  hepatocellular  transplantation  be  used  as  a bridge  to  subsequent 
orthotopic  liver  transplantation? 

d.  Will  hepatocellular  transplantation  lead  to  long-term  restoration  of  hepatic 
function  with  donor  cells  or  provide  time  for  regeneration  of  host  hepatic 
functions? 

How  severe  is  immune  rejection  of  hepatocytes  compared  to  whole  organs? 

What  are  the  short-term  and  long-term  clinical  consequences  or  complications 
of  hepatocellular  transplantation? 

Fate  and  function  of  transplanted  hepatocytes  in  vivo. 

Does  engraftraent  of  hepatocytes  occur  after  implantation? 

Identify  transplanted  cells  in  the  host  using  naturally  occurring  polymorphism 
in  genetic  structure  or  recombinant  marker  gene, 
c.  Describe  location,  longevity,  differentiation,  and  function  of  transplanted 
hepatocytes . 

3 . Introduction  of  genetic  markers  into  hepatocytes  using  recombinant  retroviral 
vectors . 

a.  Can  primary  human  hepatocytes  be  efficiently  transduced  with  recombinant 
retroviral  vectors  under  conditions  suitable  for  subsequent  transplantation? 

b.  What  is  the  efficiency  of  this  retroviral  transduction?  Is  the  transduction 
efficiency  and  target  cell  viability  observed  in  vitro  paralleled  by  that 
observed  after  transplantation  of  cells  into  human  hosts? 

c.  What  is  the  level  of  expression  of  the  marker  gene  in  vivo  following 
transplantation  of  hepatocytes? 

d.  Is  there  an  immune  response  against  transplanted  hepatocytes  or  the 
recombinant  marker  gene? 

4.  The  safety  of  recombinant  retroviral  vectors  in  human  clinical  research. 

a.  Is  there  any  evidence  for  defective  or  wild  type  viruses  in  patients  after 
transplantation  of  transduced  cells? 

b.  Is  there  evidence  for  recombination  with  endogenous  viruses? 

c.  Are  there  untoward  consequences  of  hepatocyte  transduction? 
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5 . Patient  management,  public,  and  psychosocial  aspects  of  gene  transfer  in  human 
subjects  (Some  of  these  issues  are  addressed  in  ancillary  protocols.) 

a.  How  should  patients  in  gene  transfer  protocols  be  managed  in  the  hospital? 
Following  discharge? 

b.  What  are  the  perceptions  of  gene  transfer  or  gene  therapy  among  prospective 
patients  and  their  families?  How  does  this  affect  patient  participation  and 
informed  consent? 

c.  What  are  the  psychosocial  consequences  of  genetic  manipulation  to  patients  and 
their  families? 

d.  How  can  long-term  follow-up  be  maintained  to  ensure  ':ne  provision  of  optimal 
medical  care,  surveillance  for  potential  complications,  appropriate  diagnostic 
and  therapeutic  interventions  required  by  gene  transfer,  and  psychosocial 
support? 

e.  How  can  the  privacy  and  confidentiality  of  patients  be  maintained  during  the 
course  of  the  gene  transfer  protocol  and  through  long-term  follow-up. 

f.  What  are  the  public  consequences  of  gene  transfer  protocols  in  a private 
hospital?  Can  the  public  be  adequately  informed  and  educated? 


III. 


SCIENTIFIC  AND  TECHNICAL  BACKGROUND 


A.  The  state  of  the  art  in  hepatic  transplantation. 

Liver  transplantation  has  become  the  treatment  of  choice  for  many  causes  of  hepatic 
failure  including  congenital  malformations  of  the  liver  and  biliary  tract,  genetic 
disorders  of  intermediary  metabolism,  and  acquired  diseases  such  as  infectious  or  drug 
induced  toxicity  (Starzl  et  al,  1989a;  1989b;  1989c;  Bismuth  et  al,  1987;  Whitington  and 
Balistreri,  1991).  The  efficacy  and  availability  of  hepatic  transplantation  has 
improved  in  the  last  decade  for  several  reasons.  First,  the  advent  of  cyclosporin 
(Iwatsuki  et  al,  1988)  and  FK506  (Todo  et  al,  1988a)  has  improved  the  control  of 
rejection.  Second,  methods  for  preserving  and  transporting  organs  in  Collins  (EC) 
solution  (Benichou  et  al,  1977),  and  more  recently  University  of  Wisconsin  (UW, 
Belzer's,  Southard  et  al,  1990)  solution  (Jamieson  et  al,  1988a;  Todo  et  al,  1989; 
Sumimoto  et  al,  1989)  have  increased  the  pool  of  organs  available  for  transplant  and 
their  viability  (Olthoff  et  al,  1990).  Third,  methods  have  been  developed  for  segmental 
or  reduced  size  liver  transplants  (Bismuth  and  Houssin,  1983;  Broelsch  et  al,  1984; 
1988a;  1988b;  de  Hemptinne  et  al,  1988;  Pichlmayr  et  al,  1988a;  Otte  et  al,  1988;  1990; 
Broelsch  et  al,  1990)  and  heterotopic  transplantation  (Terpstra  et  al,  1988).  One 
exciting  development  is  the  recent  transplantation  of  a liver  lobe  from  a living  donor 
to  a familial  recipient  (Broelsch  et  al,  1990;  Strong,  et  al,  1990;  Editorial,  1990). 

There  have  been  significant  advances  in  pediatric  liver  transplantation  (Andrews  et 
al,  1989;  Kalayoglu  et  al,  1989;  Otte  et  al,  1988.  Published  data  describes  a 80%  one 
year  survival  and  70%  long-term  survival  (>5  yrs)  in  children  <15  years  of  age,  but  only 
50%  long-term  survival  in  children  less  than  one  year  of  age  (Sokal  et  al , 1990; 
Whitington  and  Balistreri,  1991).  Despite  these  encouraging  statistics,  there  continues 
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j to  be  significant  morbidity  and  mortality  associated  with  this  procedure  and  the  paucity 
II  of  appropriate  donor  organs  as  well  as  the  high  pecuniary  cost  of  transplantation  (>$2- 
I 300,000  for  transplantation  and  $10-20 , 000/year  follow-up)  make  transplantation 
I unavailable  to  many  patients  (Whitington  and  Balistreri,  1991). 

j The  severity  of  the  problem  of  organ  availability  is  evident  in  the  fact  that  it  has 
been  estimated  that  there  will  be  2000  liver  transplants  performed  in  the  United  States 
' during  the  1990s  (350  in  children).  At  the  same  time  there  are  400-600  new  cases  of 
! biliary  atresia  each  year  for  whom  OLT  is  the  ultimate  therapeutic  alternative 
I (Whitington  and  Balistreri,  1991).  The  growing  acceptance  of  OLT  for  other  disorders 
: such  as  hepatitis  and  metabolic  disease  will  severely  test  sources  of  funding,  the 
j availability  of  centers  willing  to  perform  these  procedures,  and  systems  for  organ 
procurement. 

I B.  The  rationale  for  hepatocellular  transplantation  (HOT) . 

I 

' HCT,  in  which  hepatocytes  would  be  isolated  from  a donor  organ  and  introduced  into 
i the  diseased  organ,  could  provide  an  alternative  to  OLT  for  many  patients.  This 
j procedure  could  greatly  increase  the  number  of  organs  suitable  for  transplantation, 

I since  organs  with  traumatic  damage  (which  are  unsuitable  for  OLT)  and  residual  segments 
from  reduced  liver  transplants  might  provide  a source  of  hepatocytes . HCT  might  also 
entail  less  extensive  surgical  manipulations  and  less  severe  perturbations  of 
metabolism,  physiology,  and  hemostasis  because  the  host  liver  would  not  be  removed.  HCT 
would  be  particularly  suitable  for  treating  hepatitis  where  there  is  considerable 
I restorative  potential  if  the  acute  manifestations  of  hepatic  insufficiency  can  be 
! managed  as  well  as  in  the  inborn  errors  of  metabolism  in  which  host  hepatic  function  is 
! essentially  intact,  but  specific  enzyme  activities  are  deficient.  In  these  diseases 
there  is  often  considerable  reluctance  to  consider  OLT  with  its  high  cost  and  acute  risk 
of  morbidity  and  mortality.  HCT  may  offer  an  opportunity  to  reconstitute  essential 
functions  without  the  morbidity  and  mortality  associated  with  complete  hepatectomy  and 
OLT.  HCT  would  be  inapplicable  in  cases  with  biliary  atresia,  severe  cirrhosis,  or 
severe  portal  hypertension  where  an  anatomical  correction  of  the  underlying  disorder  is 
required. 

Another  area  of  research  which  could  lead  to  alternatives  to  OLT  is  work  directed 
at  developing  "artificial  livers"  or  "bioreactors".  These  systems  are  based  on  growing 
hepatocytes  (or  minimally  transformed  hepatoma  cells)  on  matrices  which  could  be  used 
for  hemoperfusion  with  the  expectation  that  this  perfusion  would  result  in  elimination 
of  toxic  metabolites  and  secretion  of  liver-specific  products  by  the  cells.  Several 
variations  of  this  scheme  have  been  tried  in  animal  models,  but  none  have  been  applied 
I in  humans.  There  is  an  active  interest  in  hepatic  bioreactors  at  BCM  (Kelly,  Sussman, 
Iwhisennand,  unpublished  data).  The  clinical  research  protocol  by  Ferry  et  al  (see 
. below)  which  will  be  used  to  select  patients  for  HCT  and  establish  control  data  is  also 
j constructed  to  select  patients  for  clinical  trials  of  bioreactors  if  this  technology 
becomes  available.  It  is  our  sense  that  this  technology  may  be  useful  for  acute 
maintenance  of  patients  with  hepatic  insufficiency,  though  there  is  no  data  to  suggest 
that  long  term  maintenance  of  hepatic  funct-ions  would  be  feasible. 


Recombinant  DNA  Research,  Volume  14 


[781] 


HEPATOCELLULAR  TRANSPLANTATION  AND  TARGETING  GENETIC  MARKERS  TO  HEPATIC  CELLS 


r 


C.  Hepatocellular  harvest,  cultivation,  and  transplantation.  li 

l| 

HCT  has  never  been  performed  in  human  subjects.  (Transplantation  of  cells  harvested  ’! 

from  fetal  liver  has  been  reported  (Touraine  et  al,  1979),  though  this  procedure  is  , [ 
really  a bone  marrow  transplant  with  extramedullary  stem  cells  and  hepatocellular  ■ 

engraftment  was  not  reported.)  Considerable  progress  has  been  made,  however,  in  ' 

developing  methods  for  harvesting,  cultivating,  and  transplanting  hepatocytes  in  animal  «i  [ 
models.  ;i| 

Hepatocytes  are  commonly  harvested  by  treatment  of  donor  organs  with  sequential 
perfusion  using  EDTA  solution,  which  releases  hepatocytes  from  their  attachments,  and  4j 
collagenase,  which  releases  hepatocytes  from  matrix  elements.  Hepatocytes  are  cultured  1 ’ 
in  hormonally  defined  media  which  have  been  developed  to  maintain  hepatic  morphology  and  m 
liver  specific  functions  for  weeks  or  months  in  culture  (Jefferson  et  al,  1984;  f 
Darlington  et  al,  1987;  Jacob  et  al,  1989;  Lanford,  1989)  and  will  undergo  3-5  cell  ■ 
divisions  (Ledley  et  al,  1987a).  A biomatrix  support  of  collagen  (Isom  et  al , 1987)  or  [ 

type  IV  collagen  has  been  reported  to  enhance  growth  and  differentiation  (Enat  et  al,  ; 

1984) . Consistent  serial  passage  of  hepatocytes  has  not  been  reported.  Hepatocytes  can  j * 
be  cryopreserved  for  culture  or  transplantation  using  conventional  preservation  *j 
techniques  (Maganto  et  al,  1988;  Fuller  et  al,  1983;  Jamieson  et  al,  1988b).  There  have 
been  extensive  investigations  of  growth  factors  which  may  contribute  to  the  considerable  | j 
regenerative  capacity  of  the  liver  in  vivo  (Francavilla  et  al,  1988).  Recently,  a «' 
putative  hepatocyte  growth  factor  has  been  cloned  (Miyazawa  et  al,  1989),  and  its 
receptor  has  been  identified.  >§ | 

Human  hepatocytes  have  been  cultured  from  many  laboratories  including  our  own.  The  l[l 
conditions  for  a hormonally  defined  media  which  will  support  the  growth  and  differentia-  : 
tion  of  hepatocytes  are  somewhat  different  than  those  used  for  rodent  cells.  In  the  ! 
SUM  media  developed  by  Dr.  Gretchen  Darlington,  and  used  in  our  laboratories,  optimal 
human  hepatocellular  proliferation  was  observed  with  lower  concentrations  of  insulin  ^ 
10"’  vs  lO"^  M and  Dexamethesone  (Darlington  et  al,  unpublished  data).  A substantially  ' 
diffeent  media  has  been  developed  by  Dr.  Robert  Lanford  (Southwest  Foundation  for  j 
Biomedical  Research,  San  Antonio)  for  cultivation  and  transformation  of  hepatocytes  from 
primates  including  baboons  and  chimpanzee  (Lanford  et  al,  1989:  Jacob  et  al,  1989).  f 
This  media  has  been  used  by  Dr.  Richard  Haye  and  colleagues  at  the  University  of  Chicago  > 
to  cultivate  human  hepatocytes  (Haye  et  al,  unpublished  data).  The  method  developed  by  4 
Haye  et  al  is  particularly  important  because  it  is  commonly  used  on  human  liver  samples  ■ 
prepared  in  Belzer's  solution  which  may  be  necessary  in  the  present  work.  4 

Hepatocyte  transplantation  has  been  studied  extensively  in  rodents.  The  most  common  « 
model  is  the  Gunn  rat  which  has  hyperbilirubinemia  due  to  UDP-glucuronyl  transferase  M 
deficiency  and  is  homologous  to  Crigler-Najar  syndrome  in  humans.  Many  laboratories  A 
have  demonstrated  that  HCT  from  a normal  rat  can  lower  bilirubin  levels.  Several 
techniques  have  been  used  including  injection  of  hepatocytes  into  the  peritoneum 
(Demetriou  et  al,  1986a;  1986b;  1986c;  1988),  portal  vein  (Sutherland  et  al,  1977;  Groth 
et  al,  1977;  Matas  et  al,  1976),  spleen  (Vroemen  et  al,  1985;  1986;  1988a;  Fuller  et  al,  m 
1983),  fat  pads  (Jirtle  and  Michalopoulous , 1982),  pancreas  (Vroemen  et  al , 1988b),  or  # 
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dorsal  fascia  (Jirtle  et  al , 1980).  Most  reports  describe  only  short-term  correction 
of  the  phenotype.  It  has  been  argued  that  the  decrease  in  bilirubin  is  not  related  to 
hepatocyte  engraftment  and  is  an  artifact  due  to  reticuloendothelial  blockage  (Woods 
and  Parbhoo,  1981)  or  enzyme  replacement  from  the  absorbed  graft.  The  experiment  of 
Vroemen  et  al  (1986)  in  which  hyperbilirubinemia  was  corrected  by  HCT  into  the  spleen 
but  then  partially  recurred  following  splenectomy  seems  to  establish  clearly  a 
relationship  between  engraftment  and  the  phenotypic  response.  A second  model  for  HCT 
is  the  analbuminemic  rat  in  which  transplantation  of  hepatocytes  has  been  shown  to 
increase  serum  albumin  (Demetriou,  1986a;  1986b;  1986c).  A third  model  involves  the 
rescue  of  chemically  hepatectomized  animals  by  HCT.  HCT  has  been  shown  to  improve 
survival  of  animals  with  hepatic  failure  induced  by  N-galactosamine  (Makowka  et  al , 
1980;  Grundmann  et  al,  1986),  dimethylnitrosamine  (Sutherland  et  al , 1977;  Contini  et 
al,  1983),  or  surgery  (Minato  et  al,  1984;  Demetriou  et  al,  1988).  HCT  has  also  been 
reported  to  ameliorate  experimentally  induced  hepatic  failure  in  dogs  (Toledo -Pereyra 
et  al,  1982;  Sommer  et  al,  1979).  Some  of  these  reports  suggest  that  engraftment  is  not 
necessary  and  that  a hepato tropic  factor  in  the  graft  is  responsible  for  the  effect 
(Baiimgartner  et  al,  1983;  Makowka  et  al,  1981;  Grundmann  et  al,  1986;  Contini  et  al, 
1983;  Minato,  1984).  Failures  of  this  technique  have  also  been  discussed  (tenBerg  et 
al,  1985).  HCT  has  been  reported  in  a variety  of  larger  animals  including  rabbits 
(Wiederkehr  et  al,  1990),  dogs  (Benito  et  al,  1989;  Martin  et  al,  1987;  Kasai  et  al, 
1987),  and  pigs  (Nordlinger  et  al,  1985).  Two  published  reports  have  suggested  clinical 
benefit  to  HCT  in  cirrhotic  dogs  (Benito  et  al,  1989;  Martin  et  al,  1987). 

The  major  deficiency  of  many  animal  studies  is  the  lack  of  histological  markers  for 
transplanted  cells  and  the  consequent  inability  to  document  engraftment.  Hepatocytes, 
presumably  remnants  of  transplanted  cells,  have  been  seen  in  venules  and  sinusoids  of 
the  liver  after  transplantation  into  the  portal  vein  (Sutherland  et  al,  1977). 
Unequivocal  histological  evidence  of  engraftment  has  been  obtained  in  heterotopic  sites 
including  fat  pads  (Jirtle  and  Michalopoulos , 1982),  spleen  (Mito  et  al,  1979;  Woods  et 
al,  1982;  Minato  et  al,  1984;  Fogli  et  al,  1987;  Vroemen  et  al,  1985;  1986;  Fuller  et 
al,  1983),  and  fascia  (Jirtle  et  al,  1980).  Several  studies  have  demonstrated 
engraftment  and  survival  of  hepatocytes  in  the  peritoneum  attached  to  microcarriers 
(Demetriou  et  al,  1986a;  1986b;  1986c;  1988);  solid  supports  (Anderson  et  al,  1989); 
Gelfoam  (Thompson  et  al,  1989);  or  bioabsorbable  polymers  (Vacant!  et  al,  1988). 
Engraftment  of  hepatocytes  has  been  reported  to  be  enhanced  by  partial  hepatectomy 
(Jirtle  and  Michalopoulous , 1982;  Gupta  et  al,  1987;  Vroemen  et  al,  1988a), 
immunosuppression  (Mataset  al,  1976;  Demetriou  et  al,  1986a),  allogeneic  bone  marrow 
transplantation  (Nakamura  et  al,  1986);  angiogenesis  factor  (Thompson  et  al , 1988);  or 
collagen  IV  coated  supports  (Anderson  et  al,  1989). 

j Experiments  in  the  laboratory  of  Dr.  Savio  Woo  have  explored  HCT  in  mice  using 
j hepatocytes  from  transgenic  animals  which  express  a human  AAT  gene  (Shen  et  al,  1987) 

I or  an  E.  coli  B-galactosidase  (B-gal)  gene  under  the  control  of  the  liver-specific  AAT 
I promoter  (Ponder  et  al,  1991).  When  cells  from  these  transgenic  animals  were 
1 transplanted  into  normal  recipients,  secretion  of  human  AAT  into  the  blood  served  as  a 
1 quantifiable  marker  for  hepatocyte  engraftment  and  function.  Specific  antibodies 
against  human  AAT  were  used  to  detect  the  transgene  product  by  western  blot  or 
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radioimmunoassay.  Initial  experiments  used  methods  described  by  Demetriou  et  al  (1986a; 
1986b;  1986c)  in  which  hepatocytes  were  grown  on  microcarrier  beads  and  introduced  into 
the  peritoneal  cavity.  Low  and  inconsistent  levels  of  human  AAT  were  detected  several 
days  after  transplantation,  and  microscopic  examination  of  the  transplanted  material 
demonstrated  that  few  carriers  were  vascularized  (Ledley  and  Woo,  unpublished  data). 
The  method  reported  by  Thompson  et  al  (1988) , in  which  hepatocytes  are  attached  to  Gel- 
foam™  soaked  with  angiogenesis  factor  and  introduced  into  the  peritoneum,  also  produced 
disappointingly  low  and  short-lived  expression  of  the  transgene  (Ponder  and  Woo, 
unpublished  data).  Significantly  better  results  were  obtained  by  injecting  hepatocytes 
into  the  portal  vein  or  spleen.  Animals  transplanted  using  these  approaches  expressed 
high  levels  of  human  AAT  through  the  remainder  of  their  lives  (Ponder  et  al,  1991) 
(Appendix  G) . 


Injection  of  hepatocytes  into  the  spleen  was  found  to  be  the  preferred  route  for 
transplantation.  Portal  vein  injection  was  associated  with  thrombosis,  hepatic 
infarction,  and  death  of  the  recipient  in  a fraction  of  animals  and  only  5 x 10^  cells 
could  be  successfully  transplanted.  Larger  number  of  hepatocytes  2 x 10*  could  be 
transplanted  into  the  spleen  without  complications,  and  higher  levels  of  AAT  expressed 
without  any  adverse  effects  were  noted  (Ponder  et  al,  1991).  Similar  experiments  were 
performed  using  hepatocytes  from  a transgenic  mouse  expressing  the  E.  coli  E-gal  gene 
under  control  of  the  liver  specific  AAT  promoter,  or  hybrid  mice  expressing  both  E-gal 
and  human  AAT.  Cells  from  these  transgenic  animals  were  identified  by  staining  sections 
with  X-gal  which  enabled  identification  of  transplanted  cells  in  the  parench3mia  of  the 
liver  after  transplantation.  These  studies  demonstrated  that  hepatocytes  injected  into 
the  spleen  could  be  recovered  from  the  liver  where  they  had  assumed  normal  histological 
locations.  No  E-gal  staining  cells  were  identified  in  the  spleen,  and  splenectomy 
performed  several  months  after  transplantation  did  not  decrease  the  circulating  levels 
of  human  AAT,  suggesting  that  virtually  all  of  the  transplanted  cells  had  migrated  to 
the  liver.  No  E-gal  containing  cells  were  identified  in  sections  of  other  organs. 
Quantitative  analysis  of  the  number  of  X-gal  staining  cells  in  the  transplanted  liver 
and  the  levels  of  human  AAT  in  the  blood  suggest  that  the  nximber  of  cells  expressing  the 
transgene  was  equivalent  to  approximately  50%  of  transplanted  cells.  It  is  not  known, 
however,  whether  this  reflects  engraftment  of  50%  of  the  Injected  cells  or  engraftment 
of  a smaller  fraction  with  subsequent  proliferation  or  overexpression  of  the  transgene. 
Preliminary  studies  have  demonstrated  that  the  transplanted  cells  are  capable  of 
proliferation  if  partial  hepatectomy  is  performed  subsequent  to  transplantation 
(Darlington  et  al,  unpublished  data).  More  recent  work  has  been  directed  at  developing 
the  surgical  technologies  for  extending  this  work  to  larger  animals.  Several  different 
approaches  have  been  used  including  intraportal  injection,  intrasplenic  injection,  and 
injection  into  reservoirs  (port-a-cath)  inserted  in  the  splenic  vein.  These  preliminary 
experiments  have  demonstrated  that  it  is  possible  to  infuse  >10®  cells  into  these  sites 
without  surgical  complications  (Woo  et  al,  unpublished  data). 


I 'I 


Similar  results  have  been  reported  from  the  laboratory  of  Dr.  Roy  Choudhary  (Albert 
Einstein  College  of  Medicine)  who  used  hepatocytes  expressing  a recombinant  hepatitis 
B surface  antigen  for  analogous  transplantation  experiments  (Gupta  et  al,  1990). 
Another  animal  model  which  has  been  the  object  of  recent  reports  is  the  LDL- receptor 
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deficient  Watanabe  rabbit.  Transplantation  of  heterologous  hepatocytes  has  been  shown 
to  effect  at  least  a partial  and  short-term  ameliorization  of  the  systemic 
hypercholesterolemia  (Wiederkehr  et  al,  1990;  Wilson  et  al , 1990), 

Recently  published  studies  by  Moscioni  et  al  (1990)  described  transplantation  of 
human  hepatocytes  into  animal  models.  These  authors  used  athymic  rats  as  recipients  for 
human  hepatocytes  which  were  attached  to  collagen-coated  microcarriers  and  injected  into 
the  peritoneum  of  the  rat.  This  work  demonstrated  the  feasibility  of  harvesting  human 
hepatocytes,  cryopreserving  these  cells,  and  transplanting  them  in  a model  system. 

D.  The  Potential  for  Rejection  of  Hepatocellular  Grafts. 

One  of  the  most  profound  problems  associated  with  OLT  is  immune  rejection.  It  is 
likely  that  there  will  be  an  immune  response  against  the  transplanted  cells  which  will 
necessitate  cyclosporine  immunosuppression.  Several  animal  experiments  have  demonstra- 
ted that  a phenotypic  response  to  heterologous  hepatocytes  requires  immunosuppression. 
As  described  below,  we  will  institute  an  immunosuppressive  protocol  identical  to  that 
used  for  OLT.  It  should  be  noted  that  there  is  currently  no  cross -matching  (except  for 
ABO  compatibility)  associated  with  OLT.  In  fact  the  largest  retrospective  analysis  of 
HLA  compatibility  of  donor  organs  provided  no  evidence  that  haplotype  or  tissue  matched 
organs  had  a better  outcome  and  actually  suggested  that  transplants  with  fewer 
mismatches  have  lower  survival  than  mismatched  transplants  (Markus  et  al,  1988). 

I 

For  several  reasons  it  is  possible  that  rejection  may  be  a less  severe  problem  for 
HCT  than  OLT.  First,  isolated  hepatocytes,  while  not  entirely  free  of  other  hepatic 
I elements,  would  be  relatively  depleted  of  red  blood  cells,  tissue  matrix,  endothelial 
cells,  lymphocytes,  and  monocyte  derived  elements  (Kupffer  cells),  many  of  which  may  be 
more  highly  antigenic  than  the  hepatocytes  themselves  (Lafferty  et  al,  1983).  Second, 
there  is  evidence  from  animal  experiments  that  the  antigenicity  of  various  cells  can  be 
decreased  by  in  vitro  culture  (Lafferty  et  al,  1976,  Bowen  et  al , 1980,  Naj  i et  al, 
1981).  Third,  if  HCT  were  to  become  established  as  a clinical  technique,  it  might  be 
possible  to  create  hepatocyte  banks  with  cryopreserved  hepatocytes  which  could  enable 
selective  cross  matching  of  donor  and  host  transplantation  antigens  and  even  tests  for 
rejection  potential  of  the  host  using  mixed  lymphocyte -hepatocyte  cultures  (Bumgardner 
et  al,  1990)  similar  to  the  mixed  lymphocyte  cultures  used  to  assess  the  potential  for 
rejection  in  bone  marrow  transplantation. 

E.  Rationale  for  use  of  a marker  gene  in  transplanted  hepatocytes. 

The  extensive  published  literature  on  HCT  in  various  experimental  animals  and  our 
own  experiments  lead  to  the  conclusion  that  hepatocyte  engraftment  can  occur  under 
! appropriate  conditions  and  that  the  engrafted  cells  can  continue  to  express  liver 
I specific  functions  for  an  indefinite  period  of  time.  On  the  basis  of  these  experimental 
j observations  and  the  demonstrated  clinical  need  for  an  alternative  to  OLT  in  patient's 
I with  liver  failure,  we  believe  it  is  appropriate  to  propose  clinical  trials  of  HCT  to 
evaluate  its  potential  for  ameliorating  or  reversing  hepatic  failure  or  metabolic 
disease , 
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The  major  impediment  to  performing  these  experiments  in  a controlled  and  verifiable 
manner  is  the  aforementioned  inability  to  identify  transplanted  cells  in  the  host 
following  transplantation.  In  our  murine  experiments,  the  use  of  transgenic  marker 
genes  enabled  an  unequivocal  demonstration  of  engraftment  and  function  of  transplanted 
cells.  Clinical  experience  suggests  that  the  clinical  phenotype  reflects  many  factors 
in  addition  to  the  efficiency  of  engraftment.  We  do  not  believe  that  the  short-term 
prognosis  of  hepatic  failure  (days  to  weeks)  is  sufficiently  predictable  to  serve  as  a 
indicator  of  the  success  or  failure  of  hepatic  engraftment.  Hepatic  failure, 
complications  of  hepatic  failure,  complications  of  surgery,  or  death  may  ensue  even  if 
engraftment  is  technically  successful.  Conversely,  clinical  improvement  may  occur  in 
the  absence  of  engraftment  due  to  the  normal  course  of  the  disease  or  coincident  medical 
management.  We  have  implemented  a clinical  protocol  at  TCH  which  is  designed  to  address 
the  sensitivity  and  predictive  value  of  clinical  and  laboratory  methods  in  assessing  low 
level  hepatic  function.  This  study  will  assess  the  utility  of  conventional  measures  of 
hepatic  function  and  dysfunction,  the  recently  described  MEGX  test  (Oellerich  et  al, 
1987,  1989,  1990),  and  loading  tests  for  liver  specific  enzymes  phenylalanine 
hydroxylase  and  ornithine  transcarboxylase  in  extreme  liver  failure  prior  to 
transplantation  in  an  attempt  to  ascertain  whether  these  tests  could  provide  a method 
for  assessing  engraftment  and  function  of  hepatocytes  in  the  future  (Ferry  et  al. 
Clinical  course  and  management  of  Hepatic  Transplantation) . 

We  believe  that  the  presence  of  a genetic  marker  for  transplanted  hepatocytes  would 
greatly  enhance  our  ability  to  demonstrate  the  success  or  failure  of  engraftment.  This 
is  particularly  important  in  these  initial  trials  of  HCT  in  which  the  basic  procedures 
for  harvesting,  manipulation,  and  surgically  implanting  these  cells  under  clinically 
applicable  conditions  will  need  to  be  evaluated. 

There  may  be  natural  polymorphism  between  donor  and  host  cells  which  may  be  used  to 
detect  the  transplanted  cells.  Polymorphism  in  serum  proteins  may  be  used  to 
differentiate  the  products  of  the  host  and  transplanted  hepatocytes  (Ritzman  and 
Johnson,  1983),  though  their  relative  infrequency  and  the  frequent  use  of  transfused 
plasma  and  blood  products  may  make  this  approach  unfeasible.  We  are  assessing  our 
ability  to  detect  these  polymorphism  in  our  ongoing  clinical  study  of  OLT.  Genetic 
(DNA)  polymorphism  between  the  donor  and  host  cells  are  ubiquitous  and  may  be  used  to 
identify  the  presence  of  donor  cells.  The  high  information  content  of  VNTR  segments  is 
sufficient  to  predict  that  the  donor  and  host  will  be  different  and  this  method  has  been 
used  to  follow  chimeric  engraftment  in  bone  marrow  transplantation  (Gasparini  et  al, 
1989;  Gatti  et  al,  1989).  This  technique  may  indeed  be  useful  in  demonstrating  the 
presence  of  the  engrafted  cells  (the  applicability  of  this  technique  will  be  assessed 
in  the  present  study) , but  could  not  enable  identification  of  individual  cells  in 
histological  sections.  The  sensitivity  of  this  technique  is  also  inherently  limited  by 
the  "stutter"  which  occurs  at  low  frequency  when  amplifying  repetitive  sequences.  This 
stutter  may  preclude  unambiguous  identification  of  cells  at  frequencies  of  1-3%.  The 
most  sensitive  method  is  to  use  PCR  to  identify  conventional  restriction  fragment  length 
polymorphism  which  are  present  and  homozygous  in  the  recipient,  but  absent  or 
heterozygous  in  the  donor.  Such  polymorphism  can  be  detected  by  digesting  genomic  DNA 
with  the  polymorphic  enzjmie  and  then  performing  PCR  across  the  polymorphic  site.  The 
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sensitivity  of  this  method  is  only  limited  by  the  completeness  of  the  restriction  digest 
and  probability  of  getting  a false  positive  PCR  product.  The  applicability  of  this 
method  is  also  limited  by  the  ability  to  identify  such  fortuitous  polymorphism  between 
host  and  donor.  A final  method  would  be  to  restrict  these  studies  to  the  use  of  male 
donor  cells  and  female  recipient  cells  which  would  enable  detection  of  transplanted 
cells  with  sex  specific  markers. 

We  propose  to  mark  transplanted  hepatocytes  with  a recombinant  gene  which  can  be 
used  to  identify  the  transplanted  cells.  The  marker  gene  we  propose  to  use  is  the  gene 
for  neomycin  phosphoribosyl- transferase  (NEO-R)  derived  from  the  bacteriophage  TN5 
(Southern  and  Berg,  1982).  This  gene  has  been  recombined  into  a "defective"  retroviral 
vector  designated  LNL6  (Bender  et  al,  1987;  Miller  and  Rosman,  1989).  The  LNL6  vector 
is  an  amphotrophic  retroviral  vector  which  is  capable  of  infecting  human  cells, 
integrating  the  NEO-R  gene  stably  into  the  genome  of  the  transduced  cell,  and  directing 
expression  of  the  NEO-R  gene.  The  principle  of  using  marker  genes  for  htiman  experiments 
has  been  explicitly  approved  or  human  use  by  the  Recombinant  DNA  Advisory  Committee 
(RAC)  which  reported: 

"The  sense  of  the  Subcommittee  and  outside  consultants  is  supportive  of  the 
general  concept  of  the  use  of  recombinant  vectors  in  gene  transfer  procedures 
for  marking  somatic  cells  in  humans  as  an  aid  to  the  development  of  important 
new  advances  in  clinical  research.  Because  such  procedures  are  not  done 
primarily  to  benefit  the  subject,  and  may  in  fact  be  of  no  benefit  to  the 
individuals  involved,  proposals  to  carry  out  these  experiments  must  be 
supported  by  a clear  data  base  demonstrating  if  a specific  procedure  planned 
is  safe  and  likely  to  yield  knowledge  of  value."  (Recombinant  DNA  Advisory 
Committee,  1988) 

We  believe  that  there  is  sufficient  existing  data  from  laboratory,  animal,  and  human 
studies  to  indicate  that  the  LNL6  virus  is  "safe".  We  also  believe  that  the  published 
literature  on  animal  experiments  with  HCT  demonstrates  the  importance  of  having 
unequivocal  genetic  markers  in  order  to  "yield  knowledge  of  value".  While  the  LNL6 
vector  may  not  be  the  optimal  genetic  marker  for  these  experiments,  it  is  the  best 
marker  available  for  human  studies  at  this  time  and  we  believe  there  is  a significant 
probability  that  the  use  of  this  vector  will  "yield  knowledge  of  value" . As  described 
below,  the  standards  for  clinical  investigation  which  may  be  of  no  benefit  to  patients 
(children)  require  that  the  risks  be  commensurate  with  those  of  the  underlying  disease 
process  or  conventional  therapy.  We  believe  these  criteria  are  satisfied  for  the  use 
of  marker  genes  in  the  proposed  protocol. 

F.  Retroviral  mediated  gene  transfer  and  somatic  gene  therapy. 

The  ability  to  mark  hepatocytes  with  a vector  such  as  LNL6  is  an  outgrowth  of 
research  directed  at  developing  methods  for  somatic  gene  therapy.  In  several  recent 
reviews,  we  have  summarized  various  aspects  of  somatic  gene  therapy.  A didactic  review 
described  the  principles  underlying  gene  therapy  and  their  application  to  pediatric 
disease  for  pediatricians  (Ledley,  1987a;  1987b).  Another  review  surveys  the 
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technological  basis  for  gene  therapy  in  detail  (Ledley,  1989)  (Appendix  G)  while  another  L 
surveys  the  issues  involved  in  restoring  metabolic  homeostasis  in  inborn  errors  of  ■ 
metabolism  by  gene  transfer  (Ledley,  1990)  (APPENDIX  G) . The  last  review  explores  | 
practical  issues  in  the  application  of  gene  therapy  technology  to  clinical  research 
(Ledley,  1991)  (Appendix  G) . ii 

I 

The  major  focus  of  research  towards  gene  therapy  has  been  to  develop  methods  for  ! 
efficient  gene  transfer  into  somatic  cells.  There  is  a general  consensus  that 
retroviral  vectors  based  on  Moloney  murine  leukemia  virus  (MMLV) , such  as  the 
amphotrophic  vector  LNL6,  are  presently  the  vectors  of  choice  for  experiments  in  somatic 
gene  therapy.  Retroviral  vectors  are  constructed  essentially  according  to  the  scheme  ^ 
developed  by  Mann  et  al  (1983) . This  construction  involves  producing  a defective 
retroviral  genome  by  recombining  a gene  fragment  (generally  a cDNA)  with  the  LTR  and  i 
elements  from  MMLV.  The  RNA  transcript  from  this  clone  is  then  packaged  into  a viral  j 
particle  produced  by  another  recombinant  viral  gene  which  encodes  synthesis  of  a viral 
particle,  but  lacks  the  ^ or  LTR  elements  required  for  packaging  (figure  1).  This  ^ 
technique  produces  a "defective  retrovirus"  which  is  capable  of  transducing  a single 
cell  but  does  not  encode  viral  proteins  and  is  incapable  of  propagating  viral 
proliferation. 


This  methodology  has  improved  with:  i)  development  of  improved  packaging  cell  lines 
(including  PA317,  Miller  and  Buttimore,  1986)  which  are  not  liable  to  recombination 
between  the  incomplete  retroviral  constructs  (Markowitz,  1988a;  1988b;  Danos  and  | 

Mulligan,  1988) ; ii)  the  recognition  of  extended  ^ sequences  which  improve  the  ]t 

efficiency  of  retroviral  production  (Armentano,  1987;  Adam  and  Miller,  1988;  Bender  et  ! 
al,  1987);  and  iii)  with  additional  mutagenesis  to  eliminate  potential  retroviral  i 
reading  frames  or  other  sequences  which  could  produce  novel  gene  products  (Bender  et  al,  |: 
1987,  Miller  and  Rosman,  1989).  Retroviral  vectors  have  many  features  which  are  helpful  jj 
for  gene  transfer:  the  ability  to  construct  defective  retroviruses  which  do  not  n 

contain  genes  for  any  viral  proteins;  11)  the  wide  host  and  tissue  trophism;  111)  the  | 

high  efficiency  of  stable  integration  following  infection;  Iv)  the  lack  of 

rearrangements  or  deletions  surrounding  the  site  of  insertion  into  the  genome;  and  v).  |*‘ 

the  ease  of  constructing  recombinant  with  promoter,  enhancer,  and  coding  sequences  j. 
within  the  retroviral  framework  (reviewed  Ledley,  1989).  I 

i: 

Concerns  have  been  expressed  about  the  safety  of  retroviral  vectors  (reviewed  p' 
Ledley,  1989),  particularly:  11  the  risk  of  recombination  with  endogenous  viruses  to 
form  novel  infectious  agents;  ii)  the  risk  of  insertional  mutagenesis  of  an  essential 
genetic  element;  or  iii)  activation  of  a proto -oncogene  by  insertion  of  retroviral 
promoter  elements  in  the  vicinity  of  a proto - oncogene , iv)  inadvertent  packaging  of  a L 
wild  type  viral  genome  by  packaging  cells  during  production  of  the  defective  retrovirus 
(Scadden  et  al,  1990).  It  should  be  noted  that  the  vectors  which  we  propose  to  use  in 
this  study  has  been  expressly  designed  to  avoid  many  potential  complications,  and  the  j 
theoretical  risk  of  complications  is  calculably  small.  ^ 
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Figure  1.  Diagram  of  molecular  clones  to  be  used  in  this  protocol  and  scheme  for 
production  of  defective  retroviral  vectors.  The  parental  retrovirus  contains  the  gag, 
pol,  and  env  genes,  two  LTR  sequences  and  the  ^ or  packaging  region.  The  schematic 
structures  of  mutants  (N2  and  LNL6)  used  for  expression  vectors,  and  the  xj)'  mutant 
used  for  creation  of  packaging  cell  line  (PA317)  are  shown.  The  PA317  cell  line  produces 
only  empty  viral  particles.  When  the  N2  or  LNL6  clones  are  introduced  into  this  cell, 
infectious,  defective  retroviral  vector  is  produced. 

The  safety  of  the  vectors  which  we  propose  to  use  in  this  study  has  been  studied 
both  in  non-human  primates  (Kantoff  et  al,  1987;  Cornetta  et  al,  1990).  Monkeys  have 
been  infused  with  large  quantities  of  the  retroviral  vector  (viral  stock  constituting 
20%  of  the  animal's  blood  volume).  A transient  adenopathy  was  noted  which  was  thought 
to  be  due  to  the  presence  of  fetal  calf  serum  in  the  infusion,  and  this  resolved  within 
4-8  days.  No  complications  of  the  vector  infusion  were  found,  and  no  evidence  of 
infectious  wild  type  or  naturally  recombinant  virus  was  observed.  This  test  was 
performed  both  on  normal  animals  and  animals  pretreated  with  cyclosporin  using  a 
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immunosuppressive  protocol  similar  to  that  used  in  organ  transplantation  (Cornetta  et 
al,  1990).  Other  non-human  primates  used  for  trials  of  an  adenosine  deaminase  vector 
(Kantoff  et  al,  1987),  have  shovm  no  pathological  effects  up  to  5 years  after 
transduction  with  recombinant  vectors  (Cornetta  et  al.,  1991).  The  most  important  1; 
assessment  of  these  vectors  is  the  recent  report  of  Rosenberg  et  al  (1990)  in  which  this 
vector  was  used  in  five  patients  without  any  evidence  of  complications.  Recent  follow- 
up  on  these  five  patients  plus  five  additional  patients  revealed  no  complications  from  |i 
the  vector  insertion  (Anderson,  personal  communication)  . ii 

Several  additional  lines  of  evidence  also  indicate  that  these  vectors  are  safe  for  i 
hiiman  use.  First,  extensive  research  in  the  1960 's  and  1970 's  as  part  of  the  "war  on  ^ 
cancer"  attempted  to  Identify  evidence  for  murine  type  retroviruses  causing  human  , 
disease.  This  attempt  was  uniformly  unsuccessful  despite  the  fact  that  these  viruses  ! 
are  ubiquitous  in  rodent  populations  and  human  populations  are  almost  certainly  exposed  i 
to  these  agents  (Weiss,  1984a).  Second,  it  has  been  demonstrated  that  human  serum  will  | 
lyse  MMLV  and  related  retroviruses  by  an  antibody  independent,  complement  mediated  : 
pathway  (Welsh,  1975).  Thus,  viral  particles  which  may  remain  with  infected  cells,  or  ij 
might  be  formed  by  recombination,  would  most  likely  be  unstable  in  humans  (Cornetta  et  '' 
al,  1990).  i 

G.  The  liver  as  a target  for  somatic  gene  therapy. 

Many  somatic  sites  have  been  explored  as  targets  for  gene  therapy  including  I'' 
hematopoietic  cells,  epidermal  cells,  fibroblasts,  and  endothelial  cells,  as  well  as  i; 
hepatic  cells,  though  most  research  has  been  directed  at  delivering  gene  therapy  to  bone  j' 
marrow  (reviewed  Friedmann  1989,  Ledley,  1989).  The  major  limitation  of  targeting  gene 
therapy  to  the  bone  marrow  has  been  that  the  totipotential  stem  cell  has  not  been  j! 
unequivocally  isolated  or  transduced  in  all  studies,  and  that  the  complex  developmental  r 
events  associated  with  differentiation  of  the  totipotential  cell  into  its  fully  jj 
differentiated  progeny  is  associated  with  repression  of  many  normal  and  recombinant  || 
genes.  I: 

![ 

It  has  been  suggested  that  some  diseases  which  do  not  explicitly  involve  marrow  i; 
derived  cells  could  be  treated  by  delivering  gene  therapy  to  the  bone  marrow  (Parkman,  |, 
1986;  Hobbs,  1987).  Gene  therapy  for  many  diseases,  however,  will  require  ortho topic  ! 
replacement  of  gene  functions  in  the  liver.  This  is  particularly  important  in  i 
considering  gene  therapy  for  inborn  errors  of  metabolism,  since  provision  of  an  enzyme  j| 
protein  will  not  constitute  holoenzyme  function  in  the  absence  of  cofactor,  substrate, 
or  heteromeric  subunits  (Ledley,  1990).  For  example:  Phenylalanine  hydroxylase  (PAH)  ^ 

requires  a tetrahydrobiopterin  cofactor  which  is  synthesized  in  hepatic  cells  (Ledley  | 
et  al,  1987b);  li')  Ornithine  transcarbamylase  requires  carbamyl  phosphate  as  a || 
substrate  which  is  produced  by  a liver- specific  enzyme  carbamyl  phosphate  synthase; 
in')  Organic  acidemias  such  as  methylmalonic  acidemia  lead  to  disruptions  in 
ureagenesis  and  gluconeogenesis  which  may  be  mediated  by  the  local  effects  of  abnormal  ja 
organic  acids  within  hepatic  mitochondria  (Ledley,  1990b).  Moreover,  the  metabolites  j!j 
which  serve  as  substrates  for  these  enzymes  (e.g.  propionate,  methylmalonate  or  the  u 
corresponding  acyl-CoA  and  acyl -carnitine  derivatives)  may  be  present  at  higher  i 
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concentrations  in  the  liver  than  in  other  tissues.  While  there  is  evidence  that 
substrates  may  be  transferred  to  adjacent  cells  in  culture  and  metabolized,  there  is  no 
evidence  that  such  metabolite  transfer  occurs  across  a fluid  phase.  Thus  constitution 
of  enzyme  at  remote  sights  might  not  mitigate  the  hepatotoxicity  which  is  characteristic 
of  the  fulminant  life-threatening  disease  (Ledley  et  al , unpublished  data). 

There  may  be  technical  advantages  to  hepatic  gene  therapy,  since  this  approach  will 
involve  introducing  genes  into  easily  purified,  fully  differentiated  cell  with 
considerable  proliferative  potential.  It  is  possible  that  patients  with  severe  liver 
damage,  such  as  those  selected  for  this  study,  will  have  high  endogenous  levels  of 
factors  which  stimulated  hepatic  regeneration,  and  that  the  engrafted  cells  will  exhibit 
substantial  proliferation  after  transplantation.  Moreover,  gene  expression  in  these 
cells  may  not  be  confounded  by  problems  of  developmental  regulation  and  variable  stem 
cell  activation  which  are  observed  in  bone  marrow  experiments.  As  a result,  several 
laboratories  are  actively  engaged  in  developing  methods  for  hepatic  gene  therapy  (Ledley 
et  al,  1987a;  Peng  et  al,  1988;  Wilson  et  al , 1988a;  1988b;  1990;  Wolff  et  al,  1987a; 
1987b;  Anderson  et  al,  1989). 

This  discussion  of  hepatic  gene  therapy  is  intended  to  illustrate  why  we  believe 
that  clinical  trials  assessing  the  applicability  of  gene  transfer  techniques  for 
transducing  hepatic  cells  prior  to  HGT  would  yield  knowledge  of  value. 

H.  Transduction  of  hepatocytes  with  recombinant  retroviral  vectors  and  expression  of 
recombinant  genes . 

Early  studies  by  Jaenisch  and  his  colleagues  suggested  that  the  liver  is  relatively 
resistant  to  infection  by  wild  type  retroviruses  in  vivo  after  8 days  gestation 
(Jaenisch,  1980;  Stuhlmann  et  al,  1984),  even  if  partial  hepatectomy  is  performed  to 
induce  hepatocyte  proliferation  (Jaenisch  and  Hoffman,  1979).  It  was  also  shown  that 
transgenic  proviral  sequences  were  not  constitutively  transcribed  in  hepatocytes 
(Stuhlmann  et  al,  1984;  derPutten  et  al,  1985).  This  pessimistic  outlook  has  been 
dissipated  by  studies  which  demonstrate  efficient  gene  transfer  into  primary  hepatocytes 
using  retroviral  vectors  (Ledley  et  al,  1987a;  Peng  et  al,  1988;  Wilson  et  al,  1988a; 
1988b;  Wolff  et  al,  1987a;  1987b;  Anderson  et  al,  1989).  It  should  be  noted  that  the 
early  work  of  Jaenisch  never  demonstrated  that  retroviruses  gained  access  to  hepatocytes 
in  the  lamina  and  also  failed  to  detect  transduction  of  endothelial  cells  or  fibroblasts 
within  the  liver  which  are  known  to  be  infectable  under  appropriate  conditions . 

Initial  experiments  in  the  laboratory  of  Dr.  Savio  Woo  used  phenylketonuria  as  a 
I model  for  a disease  which  would  require  liver- specif ic  gene  replacement.  Phenylalanine 
j hydroxylase  (PAH)  is  a liver  specific  gene  which  hydroxylates  phenylalanine  to  tyrosine 
and  requires  a reduced  tetrahydrobiopterin  cofactor  (Scriver  et  al,  1989). 
Tetrahydrobiopterin  is  synthesized  from  GTP  primarily  by  the  liver  and  is  maintained  in 
I the  reduced  state  by  the  enzyme  dihydropteridine  reductase.  A recombinant  retroviral 
! vector  was  generated  which  contained  the  human  gene  in  the  retroviral  vector  pZIPNEO- 
SV(X)  (Cepko  et  al,  1984).  High  titer  vector  (lO^cfu/ml)  was  obtained  and  shown  to  be 
capable  of  transducing  the  PAH  gene  into  NIH3T3  cells  (Ledley  et  al , 1986).  Although 
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the  PAH  apoenzyme  was  expressed  in  transduced  cells  (measured  in  vitro  with  exogenous  |^| 
cofactor  and  reducing  agents) , no  holoenzyme  was  present  in  NIH3T3  cells  and  they  | 
remained  unable  to  grow  in  tyrosine  free  media  or  to  metabolize  [^''C] -phenylalanine  to 
[‘‘‘C] -tyrosine  in  culture  (Ledley  et  al,  1986;  1987b).  Supplementation  of  NIH3T3  culture 
media  with  pharmacological  concentrations  of  the  cofactor,  dithiothreotol , and  catalase  i 
constituted  the  holoenzyme  in  these  cells  (Ledley  et  al , 1987b).  In  contrast,  ji 

transduction  of  the  murine  hepatoma  cell  line,  hepala,  which  does  not  constitutively 
express  PAH,  constituted  the  holoenzyme  and  enabled  these  cells  to  grow  in  the  absence  j 
of  tyrosine  and  metabolize  [^^C]-phe  in  culture  (Ledley  et  al,  1986). 

In  order  to  evaluate  the  potential  for  transducing  primary  hepatocytes  using  ■ 
retroviral  vectors,  hepatocytes  were  harvested  from  murine  or  human  livers  by 
collagenase  digestion  (Amsterdam  and  Jamieson,  1972;  1974);  cultivated  in  hormonally  ; 
defined  (Darlington  et  al,  1987)  tyrosine  free  media  which  selects  hepatocytes  from  | 
fibroblasts  or  other  cells  in  the  hepatic  parenchyma  (Ledley  et  al , 1987a;  Peng  et  al,  ! 
1988) ; and  transduced  with  a variety  of  vectors  containing  the  NEO-R  gene  under  the  ^ 
transcriptional  control  of  different  promoters.  Retroviral  transduction  was  assessed  p 
by  scoring  G418  (a  neomycin  analogue)  resistant  clusters.  The  MoTN  vector  (from  Dr. 
Alan  Bernstein)  containing  the  herpes  virus  TK  promoter  transduced  hepatocytes  at  high  [I 
efficiency,  while  equivalent  titers  of  vector  using  the  LTR  promoter  (ZIPNEO-SV(X)  from  b 
Dr.  Richard  Mulligan)  transduced  hepatocytes  at  lower  efficiency,  and  a vector  using  the  t 
SV40  promoter  (MLVNeo.l)  produced  only  rare  G418  resistant  cells  (Ledley  et  al , 1987a).  ■ 
These  results  paralleled  the  ability  of  these  same  promoters  to  direct  hepatic  't' 
expression  in  transgenic  animals  (Stewart  et  al , 1987)  and  suggested  that  the  - 
transduction  efficiency  reflected  the  activity  of  these  promoters  in  hepatocytes  (Ledley 
et  al , 1987a).  Subsequent  studies  by  Wilson  et  al  (1988a),  using  a £-galactosidase  (E- 
gal)  reporter  gene,  and  ourselves  (Peng  et  al,  1988),  using  the  N2  vector,  have  found  i 
high-level  expression  from  the  retroviral  LTR.  Hepatocytes  transduced  with  recombinant  i 
retroviral  vectors  have  continued  to  exhibit  characteristic  morphology  in  culture  and  i' 
to  express  liver  specific  functions  (phenylalanine  hydroxylase,  alpha, -antitrypsin)  ■' 
(Ledley  et  al,  1987a).  ! 

In  order  to  optimize  gene  expression  in  hepatocytes,  a vector  (NASPAH)  was 
constructed  in  which  the  AAT  enhancer  (Shen  et  al,  1987)  and  SV40  promoter  elements  were 
used  to  drive  transcription  of  a PAH  cDNA  within  the  vector  N2  (Peng  et  al,  1988).  ' 
Transcription  from  the  integrated  provirus  was  assayed  in  NIH3T3  cells  and  primary  lOj 
hepatocytes  selected  for  G418  resistance.  G418  resistant  colonies  were  obtained  in  1<| 
both  NIH3T3  cells  and  primary  hepatocytes  indicating  that  the  retroviral  LTR  was  active  |(j) 
in  both  cells.  The  internal  AAT  promoter  retained  its  tissue  specificity  and  drove  (i| 
transcription  in  hepatocytes  but  not  in  NIH3T3  cells  (Peng  et  al,  1988).  These  data 
illustrate  the  complexity  of  gene  regulation  within  the  provirus  since  the  two  | 
nonspecific  LTR  enhancers  might  be  expected  to  activate  the  SV40  promoter  in  NIH3T3 
cells.  This  complexity  suggested  that  provirus  or  AAT  sequences  alter  the  cis  enhancer  ki 
effects  of  the  LTR  on  the  SV40  promoter  (Peng  et  al,  1988).  |jl 
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A.  SOUTHERN  BLOT  PROBED  WITH  NEO-R  B.  NORTHERN  BLOT  PROBED  WITH  NEO-R 


j Figure  2,  Expression  of  NEO-R  in  human  hepatocvtes  transduced  with  N2  or  NASPAH  (Peng 
et  al.  1988)  bv  exposure  to  viral  supernatant  or  co-cultivation.  Southern  and  northern 
j blots  of  hviman  or  murine  hepatocytes  transduced  with  vector  (N2  or  NASPAH)  probed  with 
I NEO-R  gene.  This  experiment  compared  transduction  with  vector  containing  supernantant 
i and  cocultivation  with  vector  producing  cells  followed  by  selection  against  the  vector 
J producing  cells  in  tyrosine  free,  hormonally  defined  media  for  2 weeks  (Ledley, 
Darlington,  and  Woo,  unpublished  data). 


: A. 
. 1. 
^ 2. 

3. 

4. 
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!(  7. 
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LEGEND  TO  SOUTHERN  BLOT 
NASPAH  producing  cells. 

N2  producing  cells. 

Non- transduced  hepatocytes. 

Cocultivated  with  NASPAH,  no  selection. 
Transduced  with  N2 , selected  with  G418. 
Cocultivated  with  N2,  selected  with  G418. 
Transduced  with  NASPAH,  selected  with  G418. 
Cocultivated  with  NASPAH,  selected  with  G41 


B.  LEGEND  TO  NORTHERN  BLOT 

1.  Human  hepatocytes,  not  transduced. 

2.  Murine,  transduced  with  N2 . 

3.  Human  , transduced  with  N2 . 

4.  Human,  transduced  with  NASPAH. 

5.  Mouse  hepatocytes 

6.  Mouse  transduced  with  N2. 

7.  Mouse  transduced  with  NASPAH. 


i We  have  performed  similar  experiments  in  which  human  hepatocytes  were  transduced 
, with  the  N2  or  NASPAH  vectors  and  selected  with  G418.  G418  resistant  clusters  of  human 

i hepatocytes  were  obtained  and  proviral  DNA,  and  RNA  transcripts  were  identified  by 
' blotting  (figure  2)  (Ledley,  Darlington,  and  Woo,  unpublished  data).  The  efficiency 
I of  transduction  and  selection  of  human  hepatocytes  was  significantly  worse  than  that 
■ observed  in  murine  cells,  possibly  due  to  the  use  of  post-mortem  specimens  and  the 
: inability  to  use  perfusion  techniques  for  harvesting  hepatocytes. 

j 

;i  In  summary,  we  believe  that  work  from  our  laboratories,  and  others,  has  established 
[ the  feasibility  of  transducing  primary  hepatocytes  with  N2  based  vectors  (such  as  LNL6) 
and  achieving  detectable  expression  of  the  recombinant  gene  from  the  integrated  provirus 
from  the  LTR  promoter. 
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I.  Issues  in  proposing  gene  transfer  in  hximan  subjects.  r 

There  has  been  extensive  public  and  scientific  debate  over  the  propriety  and  ethics  R 
of  gene  transfer  in  humans  and  the  potential  for  somatic  gene  therapy  (Friedmann,  1983,  fl 
1989;  Fletcher,  1985;  Anderson,  1984;  Friedman  and  Roblin,  1972;  Anderson  and  Fletcher,  fi 
1980).  Despite  the  sometimes  rancorous  debate,  no  governmental  or  religious  study  in 
this  country  has  raised  objections  to  gene  therapy  involving  somatic  cells  as  long  as  n 
i)  the  intent  of  the  research  is  therapeutic;  ii)  there  is  no  risk  to  the  environment  |i 
or  non-subjects;  iii)  germline  therapy  is  not  involved;  iv)  the  legal,  moral,  and 
spiritual  prerogatives  of  the  subjects  are  protected;  and  v)  and  principles  of  fairness,  p 
privacy,  confidentiality,  and  non-discrimination  are  observed  (recent  reviews:  Nelson,  5 
1990;  Murray,  1990;  Fletcher,  1990).  Many  studies  have  concluded  that  somatic  gene  i 
therapy  is  ethically  no  different  than  transplantation  of  organs,  cells,  or  artificial 
devises  to  alleviate  human  suffering  (OTA,  1984) . Somatic  gene  therapy  is  fundamentally  i 
allopathic  in  nature  and  distinct  from  eugenics  (Ledley,  1987c).  In  principle,  it  is  F 
no  different  than  the  replacement  of  a failing  organ,  limb,  or  function  with  a F 
heterologous  or  artificial  graft. 

Because  of  the  widespread  professional  and  public  concern  about  gene  transfer  in 
humans  and  the  potential  for  somatic  gene  therapy,  a detailed  review  process  has  been  ' 
established  for  the  evaluation  of  protocols.  These  rules  and  regulations  are  detailed  |' 
in  a document  entitled  "Points  To  Consider  in  the  Design  and  Submission  of  Human 
Somatic-Cell  Gene  Therapy  Protocols"  promulgated  by  the  RAC  of  the  National  Institutes  > 
of  Health  (Recombinant  DNA  Advisory  Committee,  1989).  While  the  present  protocol  does  ' 
not  represent  "somatic-cell  gene  therapy” , the  use  of  gene  transfer  to  mark  hepatocytes  i 
requires  that  this  protocol  proceed  through  the  channels  outlined  in  the  "Points  To  I 

Consider , , . " . 1' 

f 

J.  Precedents  and  implications  of  the  present  work.  j 

I' 

The  present  protocol  is  primarily  intended  to  assess  the  feasibility  and  therapeutic  | 
efficacy  of  HCT  in  human  subjects.  HCT  represents  a novel  surgical  procedure  for  which  [ 
there  is  extensive  animal  precedent.  This  portion  of  the  proposal  embodies  a ! 
significant  therapeutic  potential  for  study  subjects,  raises  no  unique  issues  for  the  > 
IRB,  and  would  not  normally  be  submitted  to  the  NIH  for  additional  review.  This  portion 
of  the  protocol  could  be  technically  performed  independently  of  the  experiments  | 
involving  gene  transfer.  We  believe,  however,  that  the  scientific  quality  of  this  ; 
investigation  and  the  likelihood  of  acquiring  verifiable  data  and  "generalizable  ' 
knowledge"  will  be  enhanced  by  the  ability  to  specifically  assay  engraftment  of 
transplanted  cells.  ' 

We  recognize  that  methods  for  gene  transfer  into  hepatocytes  have  been  incompletely 
tested  in  animal  models.  We  believe  that  the  proposition  of  therapeutic,  clinical 
trials  of  HCT  provides  a unique  opportunity  to  assess  the  applicability  of  existing 
methods  for  gene  transfer  into  hepatic  cells.  More  importantly,  we  beleive  that  the  use 
of  gene  transfer  enhances  the  probability  of  performing  these  experiments  in  a rigorous 
and  verifiable  manner. 
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It  should  be  recognized  that  there  are  critical  differences  in  the  anatomy  of  the 
human  liver  compared  to  various  commonly  used  animal  models.  We  have  already  observed 
significant  differences  in  the  pattern  of  engraftment  of  transplanted  hepatocytes  in  the 
mouse  model  (Ponder  et  al,  1991)  and  in  published  rat  and  dog  experiments  (reviewed 
above).  Retroviruses  are  known  to  have  species-specific  patterns  of  infectivity  and 
pathogenicity  (Teich,  1984).  There  are  significant  differences  in  the  conditions  for 
cultivation  and  cryopreservation  of  hepatocytes  from  even  closely  related  species. 
Furthermore,  it  may  not  be  possible  to  model  the  specific  pathological  entities  that 
cause  hepatic  failure  in  children  using  available  animal  models.  There  is  no  reason  to 
assume  a priori  that  any  particular  species  represents  an  appropriate  model  for  human 
experiments  and  that  the  success  or  failure  of  these  experiments  in  any  species  will 
presage  human  trials . 

Data  from  experimental  animals  is  critical  when  specific  questions  can  be  addressed 
in  appropriate  animal  models.  For  example,  primate  data  has  been  crucial  in  assessing 
the  safety  of  murine  retroviral  vectors.  This  proposal  is  predicated  on  the  safety 
studies  that  have  been  performed  in  primates  by  the  NIH  group  (Cornetta  et  al,  1990). 
Dogs  have  been  used  to  develop  technical  expertise  for  portal  vein,  splenic  vein,  or 
intrasplenic  injection  since  these  animals  are  an  appropriate  size  model  for  children 
(Brandt  et  al,  unpublished  data).  Mice  have  been  used  to  established  the  feasibility 
of  attaining  long  term  hepatocellular  since  this  work  benefited  from  the  availability 
of  transgenic  markers.  We  believe  that  judicious  clinical  trials  of  gene  transfer  into 
hepatocytes  at  this  time,  in  coordination  with  continuing  investigations  in  animal 
models,  may  ultimately  reduce  the  number,  extent,  and  danger  of  human  investigation  by 
providing  a baseline  of  information  from  human  subjects.  (Ledley,  1991). 

The  Code  of  Federal  Regulations  defines  limitations  on  research  which  may  be 
performed  in  pediatric  patients.  Research  with  "greater  than  minimal  risk"  (defined  as 
the  "risks  of  harm  anticipated  in  the  proposed  research  are  not  greater,  considering 
probability  and  magnitude,  than  those  ordinarily  encountered  in  daily  life  or  during  the 
performance  of  routine  physical  or  psychological  examinations  or  tests")  may  be 
performed  in  pediatric  subjects  even  if  there  is  no  benefit  to  the  study  subject  it  the 
risks  are  "reasonably  commensurate"  with  the  course  of  conventional  therapy  of  the 
patient's  disease  and  a significant  amount  of  "generalizable  knowledge"  may  accrue 
(Code  of  Federal  Regulations,  1983;  Andrews,  1987;  Ledley,  1991).  We  believe  that  there 
is  little  risk  inherent  in  the  use  of  these  vectors  in  human  subjects.  Furthermore,  we 
believe  that  the  amount  of  "generalizable  knowledge"  which  may  accrue  from  these  studies 
relative  to  the  limited  additional  risk  of  gene  transfer  justifies  the  use  of  these 
vectors  in  the  present  experiment.  The  opportunity  to  further  the  critical  assessment 
of  hepatocellular  transplantation  techniques  as  a therapeutic  modality,  as  well  as  the 
opportunity  to  test  the  applicability  of  gene  transfer  technologies  in  human  subjects, 
warrants  the  small  risk  inherent  in  the  use  of  recombinant  retroviral  vectors  in  human 
trials . 
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K.  Clinical  considerations  in  gene  transfer  in  human  subjects.  i 

The  efficacy  and  ethics  of  proposals  for  gene  transfer  in  human  subjects  is 
dependent  upon  optimal  patient  management,  including  patient  selection,  informed 
consent,  attention  to  psychosocial  issues,  and  achieving  adequate  clinical  follow-up. 
Much  of  the  present  protocol,  and  several  additional  proposals  submitted  in  conjunction 
with  this  project,  address  clinical  issues  inherent  in  the  application  of  somatic  gene  ] 
therapy : 

i)  We  believe  the  single  most  important  clinical  issue  is  the  selection  of 

patients  in  whom  HCT  will  have  clear  therapeutic  intent,  and  in  whom  the  potential  risks 
associated  with  the  transplant  procedure  and  the  use  of  recombinant  retroviruses  is  j' 
commensurate  with  the  course  and  therapy  of  the  underlying  disease  process.  We  have 
identified  several  patients  over  the  past  year  who  we  believe  would  have  been  candidates  | 
for  this  experimental  therapeutic  intervention  (See  memo  October  31,  1990  - Fred  li 

Ledley,  M.D.  to  General  Clinical  Research  Center  (GCRC)).  j! 

ji 

We  do  not  presently  have  any  quantifiable  parameters  for  patient  selection.  The 
selection  of  patients  for  liver  transplant  in  general  remains  a difficult  and 
controversial  problem,  particular  in  pediatrics  where  there  is  considerable  regenerative 
potential  from  hepatic  injury  (Whitington  and  Balistreri,  1991).  The  work  of  Malateck  | 
et  al  identified  variables  which  predicted  the  risk  of  heath  in  children  with 
progressive  liver  disease  (Malatack,  et  al  1987)  . The  prognosis  also  varies  [i 
considerable  with  the  specific  diagnosis.  Other  studies  have  addressed  the  question  of  i 
when  to  transplant  children  with  acute  hepatic  failure  (Peleman  et  al,  1987;  O'Grady,  j 
1988;  Emond,  et  al,  1989;  Psacharopoulos  et  al , 1980).  n 

ii 

In  order  to  generate  additional  data  describing  the  TCH  patient  population  which  may  i 
be  candidates  for  this  protocol,  their  short-term  and  long-term  prognosis,  the  v 
availability  and  prognosis  of  OLT  and  any  alternative  forms  of  therapy  which  may  be  i 
available.  We  have  instituted  a series  of  clinical  research  protocols  involving  all  i 
patients  referred  for  potential  OLT.  These  protocols  are  designed  to  assess  the  course  n 
of  the  patient's  liver  disease,  the  availability  of  transplantation,  the  clinical  [, 
indicators  of  hepatic  function,  the  metabolic  capacity  of  small  amounts  of  residual  | 
hepatic  tissue,  and  the  impact  of  the  patient's  nutritional  state  on  their  course  and 
prognosis.  We  believe  these  data  will  provide  a firm  clinical  base  for  the  efficacious 
application  of  this  technology.  (Ferry  et  al.  Clinical  Course  and  Management  of  Hepatic  y 
Transplantation,  protocol  submitted) . ^ 

ii)  The  second  most  important  clinical  issue  is  the  need  for  patient  follow-up  ^ 
after  gene  transfer.  This  issue  is  one  area  in  which  the  present  proposal  differs  from  i 
the  gene  transfer  experiments  of  Rosenberg  et  al  (1990).  We  propose  to  employ  gene 
transfer  in  conjunction  with  a clinical  modality,  HCT,  which  has  the  potential  to  ^ 
reverse  the  patient's  disease  and  lead  to  long-term  survival.  The  Rosenberg  protocol  ^ 
involved  the  introduction  of  recombinant  genes  into  Tumor  Infiltrating  Lymphocytes  (TIL  ^ 
cells)  which  were  then  infused  into  patients  with  advanced  malignancies.  This  surgical 
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technique  had  been  previously  investigated  by  Dr.  Rosenberg  and  his  colleagues  and  shown 
to  induce  responses  to  38%  of  patients  and  complete  responses  in  10%.  The  initial 
approval  for  this  protocol  by  the  Recombinant  DNA  Advisory  Committee  carried  the 
stipulation  that  "The  patients  selected  will  have  a life  expectancy  of  no  more  than  90 
days"  (Recombinant  DNA  Advisory  Committee,  1989).  (In  fact,  suirvival  of  some  patients 
has  been  considerably  better  with  one  patient  having  a complete  remission  to  almost  2 
years.)  The  present  protocol  is  not  different  in  this  regard  from  the  ADA  gene  therapy 
protocol  of  Blaese  et  al  which  involves  pediatric  subjects  with  a good  prognosis  for 
long  term  survival. 

While  the  need  for  long-term  follow-up  is  readily  apparent,  in  practice  it  is 
frequently  difficult  to  engage  patients  in  long-term  studies.  In  general,  it  is  the 
experience  of  clinical  investigators  that  the  critical  issue  in  obtaining  long-term 
cooperation  of  study  subjects  is  to  establish  a strong  relationship  between  the  patients 
and  their  families  and  various  health  care  professionals  including  physicians,  nurses, 
social  workers,  and  psychologists.  Several  strategies  will  be  employed  as  part  of  this 
protocol  to  establish  long-term  follow-up.  These  strategies  will  include:  a) 
identifying  individual  physicians,  nurses,  social  workers,  and  psychologists  as  primary 
contacts  at  TCH;  b)  identifying  the  GCRC  and  GCRC  staff  as  the  central  focus  of  health 
care  and  clinical  research;  c)  involving  primary  care  physicians  from  the  patient's 
community  (often  hundreds  of  miles  from  Houston)  in  the  delivery  of  clinical  follow- 
up; d)  involving  patients  and  their  families  in  ongoing  psychosocial  counselling  and 
evaluation  (see  below);  e)  emphasizing  the  importance  of  long-term  follow-up  to  patients 
and  their  families  during  the  process  of  informed  consent  and  g)  retaining  the  option 
to  consult  with  child  protective  services  if  the  withdrawal  of  a child  from  follow-up 
after  HCT  is  performed  is  thought  to  endanger  the  well-being  of  the  child.  In  addition, 
we  will  be  proposing  the  creation  of  a "registry"  for  tracking  patients  following  gene 
transfer  trials  in  collaboration  with  Dr.  W.  French  Anderson  (NIH) , Susan  Mize  (Mize 
Information  Enterprise  Inc  - currently  director  of  the  Register  of  Selected  Inherited 
Metabolic  Disorders),  Dr.  Baruch  Brody  (BCM) , and  Dr.  Claudia  Kozinetz  (BCM) . We  feel 
that  a formal  registry  is  important  to  ensure  that  patients  (particularly  minors)  are 
not  lost  to  follow-up  and  that  their  health  care  providers  receive  updated  information 
about  recommended  surveillance,  diagnostic,  or  therapeutic  interventions  that  may  be 
indicated. 

A psychosocial  protocol  has  been  implemented  which  will  provide  for  a longitudinal 
evaluation  of  patients  treated  with  gene  transfer.  This  study  will  address  the  ability 
of  patients  and  families  to  participate  in  long-term  follow-up  and  identify  factors 
which  will  contribute  to  consistent  follow-up  (Ledley,  Mikhail,  and  Schwartz, 
Psychosocial  Issues  in  the  Clinical  Application  of  Somatic  Gene  Therapy,  submitted). 

iii)  It  is  a statutory  principle  of  clinical  research  for  the  patient  to  have 
sufficient  knowledge  to  make  an  informed  decision  about  participating  in  clinical 
research  and  provide  a meaningful  informed  consent  (Surgeon  General,  1966;  Code  of 
Federal  Regulations,  1983;  Andrews,  1987).  Obtaining  a meaningful  informed  consent, 
however,  is  difficult.  It  has  been  repeatedly  demonstrated  that  patients  retain  only 
a fraction  of  the  information  provided  by  physicians.  In  some  studies  only  three- 
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quarters  of  those  patients  who  sign  informed  consent  forms  may  be  aware  that  they  are 
participating  in  research  (Bergler  et  al , 1980).  Among  the  factors  which  correlate  with 
the  subjects'  ability  to  assimilate  medical  information  are  their  stress  level, 
encouragement  to  ask  questions,  understanding  of  the  material  presented,  and  their 
preconceived  ideas  about  research  (Nealon  et  al,  1985). 


The  nature  of  informed  consent  for  somatic  gene  therapy  is  further  complicated  by 
the  relatively  limited  knowledge  about  genetics  among  the  general  public  (as  well  as 
among  physicians) , the  novelty  of  paradigms  involving  genetic  manipulation,  the 
controversial  nature  of  this  research,  the  anticipated  public  interest  in  these  studies, 
the  extensive  discussions  that  have  taken  place  concerning  theoretical  risks  of  gene 
transfer,  and  the  unproven  benefits  of  clinical  trials.  As  part  of  the  aforementioned 
study  of  psychosocial  issues  related  to  somatic  gene  therapy,  we  will  study  a large 
series  of  families  who  could  be  asked  to  participate  in  somatic  gene  therapy  trials  in 
the  future.  These  families  will  be  asked  a series  of  questions  about  their  knowledge 
of  somatic  gene  therapy,  sources  of  information  of  exposure  to  somatic  gene  therapy,  and 
their  interest  in  somatic  gene  therapy  and  will  be  studied  with  quantitative  instruments 
to  assess  the  subject's  beliefs,  sources  of  information,  networks  of  support,  and 
patterns  of  control.  These  data  will  be  analyzed  in  the  context  of  established  models 
for  reasoned  action  (Fishbein,  1980)  or  health  beliefs  (Mikhail,  1981;  Becker  and 
Maiman,  1975).  We  will  also  evaluate  the  informed  consent  form  which  will  be  used  in 
the  current  protocol  for  effectiveness  by  testing  patient's  knowledge  of  somatic  gene 
therapy  before,  and  after,  having  the  opportunity  to  review  this  form.  (Ledley, 
Mikhail,  and  Schwartz,  Psychosocial  Issues  in  the  Clinical  Application  of  Somatic  Gene 
Therapy) . 


iv)  Concern  has  been  expressed  about  the  "novel"  and  "irreversible"  nature  of 
somatic  gene  therapy  and  how  it  will  affect  patients  or  their  families.  The  "Points  To 
Consider..."  asks  specific  questions  about  how  these  issues  will  be  communicated  to 
families  (see  below).  Moreover,  opponents  of  somatic  gene  therapy  have  suggested  that 
genetic  meddling  is  de -humanizing  and  may  have  adverse  effects  on  individual  personality 
development  and  self  image.  These  issues  are  not  new  to  clinical  research.  We  will 
assess  the  psychosocial  consequences  of  somatic  gene  therapy  using  quantitative  , 
measurements  of  self  esteem,  well  being,  behavior,  and  psychosocial  development  in  order 
to  generate  data  concerning  the  psychosocial  consequences  of  somatic  gene  therapy.  J 


We  believe  that  attention  to  psychosocial  dynamics  may  be  important  in  evaluatingj  | tj 
the  success  of  the  present  experiments.  Psychosocial  dynamics  contribute  substantially r i is 
to  all  medical  therapeutics,  and  even  the  most  deterministic  medical  interventions  can  _ 
be  complicated  by  the  appearance  of  "non-disease"  (Bergman  and  Stamm,  1967)  or  placebo! 
effects  (Haegerstam  et  al,  1982).  I 


v)  Extensive  safety  testing  has  been  performed  with  the  LNL6  virus  in  conjunction 
with  animal  experiments  and  clinical  protocols  at  the  NIH,  and  it  has  been  concluded 
that  there  is  no  risk  of  horizontal  transmission  of  vectors  from  transplantation 
transduced  cells  . On  an  ongoing  basis  we  are  continuing  to  assess  any  potential  risk  ^ ij 


to  laboratory  personnel  from  exposure  to  recombinant  retroviruses  by  collecting  bloody 
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samples  from  laboratory  personnel  which  will  be  analyzed  for  antibodies  against  murine 
retroviruses.  Laboratory  personnel  who  were  negative  for  such  antibodies  at  the 
inception  of  this  study,  but  turn  positive  after  working  with  recombinant  viruses,  will 
be  admitted  to  the  TCH  GCRC  and  evaluated  for  evidence  of  infectious  virus,  shedding  of 
virus  particles,  or  indication  of  viral  induced  disease.  This  protocol  is  approved  by 
the  GCRC  and  a proposal  for  funding  laboratory  studies  has  been  submitted  to  the  NIH  (in 
"Gene  Therapy  for  Hepatic  Deficiencies"  S.L.C,  Woo,  P.I.  - review  pending). 

L.  The  balance  of  risk  and  benefit. 

We  believe  this  protocol  exhibits  an  extremely  beneficial  balance  between  risk  and 
benefit.  This  balance  must  be  considered  separately  for  HCT  and  for  the  gene 
transduction  portions  of  this  protocol. 

Hepatocellular  transplantation.  There  is  considerable  benefit  to  the  individuals 
who  meet  the  inclusion  criteria  and  are  selected  to  participate  in  this  protocol.  These 
patients  will  have  diseases  which  are  considered  inexorably  fatal,  for  which 
conventional  therapeutic  options  have  been  exhausted,  and  for  whom  conventional  OLT  is 
not  available  for  any  reason.  We  will  also  select  patients  whose  condition  (especially 
with  regard  to  hepatic  encephalopathy)  is  not  irreversible  and  may  have  a meaningful 
therapeutic  response  if  the  transplant  procedure  is  successful.  These  patients  will 
remain  eligible  for  conventional  OLT  if  changes  in  their  condition  or  status  make  them 
eligible  for  this  procedure.  There  is  considerable  benefit  to  society  in  rigorously 
developing  methods  for  HCT  as  an  alternative  to  OLT.  This  will  increase  the  organ  pool 
and  potentially  the  number  of  patients  who  may  benefit  from  OLT.  If  non- surgical 
(catheterization)  methods  are  successful,  the  technical  difficulty,  and  morbidity  of 
transplantation  to  restore  hepatic  functions  will  be  dramatically  reduced  along  with  the 
cost.  If  rejection  of  hepatocytes  is  less  severe  than  intact  organs,  the  long-term 
prognosis  and  course  of  post- transplant  treatment  will  be  significantly  improved. 

There  is  significant  risk  associated  with  HCT  which  represents  a completely  novel 
surgical  procedure  in  clinical  practice.  These  include  common  risks  associated  with 
phlebotomy,  urine  collection,  catheter  insertion,  surgery,  anaesthesia,  as  well  as  the 
specific  risks  of  vascular  thrombosis,  hemorrhage,  or  rupture  of  vessels  at  the  site  of 
HCT.  The  patients  recruited  for  this  study  will  be  acutely  ill  and  much  of  the  sample 
collection  will  either  be  clinically  indicated  or  will  be  performed  coincidentally  with 
clinically  indicated  blood  drawing  or  urine  collection.  We  will  monitor  blood 
collection  and  restrict  all  blood  drawing  to  less  than  5%  of  blood  volume/week.  Tests 
which  are  clinically  indicated  for  the  benefit  of  the  patient  will  take  priority  over 
any  tests  assessing  research  issues  related  to  the  transplantation  or  gene  transduction. 
Many  of  the  anticipated  risks  of  HCT  are  similar  to  those  associated  with  OLT, 
particularly  the  profound  risk  associated  with  the  immunosuppressive  protocol.  These 
are  described  in  detail  in  a booklet  prepared  for  transplant  recipients  at  TCH  which 
will  be  given  to  patients  (see  appendix  F)  . These  issues  are  also  included  on  a 
"checklist"  of  information  which  is  reviewed  with  patients  by  the  attending  surgeon  and 
the  informed  consent  used  for  transplantation  which  will  be  minimally  amended  for  use 
in  this  protocol  (appendix  F) . 
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The  HCT  portion  of  this  protocol  has  been  approved  by  the  IRB  conunittees  at  both  BCM 
and  TCH. 


Gene  transduction.  There  is  considerable  benefit  to  society  in  the  scientifically  ' 
rigorous  development  of  methods  for  HCT  and  the  development  of  methods  for  somatic  gene  I 
therapy  for  hepatic  diseases  which  would  be  furthered  by  assessing  the  ability  of  , 
recombinant  vectors  to  mark  cells  in  this  protocol.  As  described  above,  previous  i 
studies  in  HCT  using  animal  models  which  have  lacked  unequivocal  markers  for  the  | 
transplanted  cells  have  produced  controversial  results.  The  use  of  transgenic  marker* 
genes  in  animal  models  was  central  to  critically  establishing  that  HCT  could  be* 
performed  successfully.  We  believe  that  the  scientific  quality  of  this  research  is“ 
improved  by  the  application  of  genetic  markers  to  demonstrate  the  success  of  engraftment 
in  study  subjects.  There  is  considerable  benefit  to  society  in  the  development  of 
methods  which  may  be  applicable  to  somatic  gene  therapy  targeted  to  the  liver.  The 
detection  of  transduced  genetic  material  in  hepatic  cells  in  vivo  in  this  protocol  would 
provide  precedents  for  gene  therapy  experiments  in  which  normal  gene  functions  would  be  * 
constituted  in  autologous  cells  prior  to  cellular  implantation.  f j| 

The  presence  of  the  genetic  marker  in  transplanted  hepatocytes  may  provide! 
substantial  benefit  to  certain  patients.  This  benefit  will  accrue  in  circumstances 
where  decisions  about  immunosuppression  would  benefit  from  information  about  the  state  : 
of  the  engrafted  cells.  Specifically,  if  long  term  clinical  improvement  is  observed  a' 
following  HCT  we  would  like  to  determine  whether  hepatic  function  is  being  maintained  f:j 
by  the  transplanted  cells  or  regeneration  of  host  cells.  A recent  report  of  auxiliary  |)ji 
transplantation  by  Moritz  et  al  (1990)  demonstrated  that  a heterotopic  graft  was  able  f!, 
to  provide  a "bridge  to  recovery"  in  a child  with  fulminant  hepatic  failure  even  though  l| 
the  auxiliary  graft  was  subsequently  lost.  We  believe  one  possible  outcome  of  this  |i| 
study  is  that  the  transplanted  cells  will  provide  a "bridge"  which  will  enable  host  |r- 
cells  to  recover.  If  biopsy  samples  reveal  regeneration  f the  patient's  own  cells,  it  ii 
would  benefit  the  patient  to  discontinue  the  immunosuppressive  therapy  intended  to  f| 
preserve  the  graft.  If  examination  of  biopsy  samples  shows  improvement  consistent  with  |! 
the  fraction  of  cells  bearing  the  genetic  marker,  then  immunosuppression  would  be  pj 
continued.  , |i| 

i 

The  theoretical  risks  of  gene  transfer  using  retroviral  vectors  have  been  assessed  fj' 
in  animal  models  and  human  subjects  as  described  above.  Quantitative  evaluation  of  the  W| 
risks  to  study  subjects  is  difficult  since  no  complications  have  been  observed  to  date,  (ji 
Studies  performed  at  the  NIH  and  elsewhere  have  established  that  recombinant  retroviral  ■: 
vectors  present  no  significant  risk  to  the  environment  or  non- subjects  (Weingaarten  - it| 
formal  approval  of  TIL  protocol).  We  believe  the  potential  risks  to  the  study  subjects  i 
are  small  relative  to  the  severity  of  their  disease  or  the  risks  associated  with  the  I 
conventional  alternative  of  OLT,  The  theoretical  risks  associated  with  gene  transfer  t 
are  addressed  in  detail  in  the  responses  to  "Points  To  Consider..."  and  the  issues  | 
raised  by  the  RAC  will  be  explicitly  listed  for  study  participants  in  the  informedM 
consent.  The  informed  consent  will  emphasize  the  novel  aspects  of  this  research “J 
including  the  potential  risks  of  recombinant  retroviral  vectors. 
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Costs.  The  recovery  of  costs  of  this  procedure  will  be  divided  between:  i)  those 
procedures  associated  with  the  ongoing  monitoring  and  therapy  for  hepatic  disease  which 
would  be  required  regardless  of  involvement  in  this  protocol.  These  costs  will  continue 
to  be  billed  to  the  patient  as  part  of  routine  clinical  care,  ii)  costs  involved  in 
clinical  research  related  to  the  delivery  and  evaluation  of  HCT  which  will  be  paid  by 
the  General  Clinical  Research  Center  (GCRC)  at  TCH.  iii)  costs  involved  in  assessing 
novel  aspects  of  HCT,  such  as  the  safety  of  retroviral  vectors  and  course  of 
immunological  rejection  of  hepatocytes  which  will  be  born  by  individual  investigators 
from  research  grants.  Patients  will  not  be  billed  for  the  costs  of  the  research 
procedure.  This  proposal  has  been  approved  by  the  scientific  committee  of  the  GCRC 
which  enables  the  use  of  GCRC  funds  for  this  research.  This  research  proposal  has  been 
included  in  a renewal  application  for  the  GCRC  at  TCH  and  funds  have  been  requested 
explicitly  for  this  project.  The  cost  centers  which  will  be  billed  for  specific  tests 
are  outlined  in  appendix  E. 

IV.  EXPERIMENTAL  DESIGN 

A.  Patient  evaluation  and  selection. 

1.  HCT  versus  conventional  OLT.  All  pediatric  patients  referred  to  TCH  and  eligible 
for  OLT  will  be  offered  enrollment  in  a study  entitled  "Clinical  Course  and  Management 
of  Hepatic  Transplantation"  at  the  time  of  their  initial  clinical  evaluation.  All 
patients  participating  in  that  protocol  will  be  considered  for  HCT.  The  "Clinical 
Course  and  Management  of  Hepatic  Transplantation"  protocol  is  intended  to  provide 
detailed  evaluation  of  the  indications  for  liver  transplantation  as  well  as  alternatives 
including  HCT  and  is  a requisite  for  participation  in  the  present  study.  This  study 
will  also  provide  a control  group  for  the  HCT  protocol. 

Participation  in  the  present  study  will  be  offered  to  any  patient  who  meets  the 
inclusion  criteria  (see  below)  and  will  be  assessed  at  monthly  meetings  of  the  Liver 
Transplantation  Team  or  on  an  emergency  basis  as  clinically  indicated.  Patients  and 
families  under  consideration  for  this  protocol  or  actively  participating  in  this  study 
will  remain  listed  with  UNOS  (United  Organ  Service)  for  an  appropriate  organ  donor  as 
indicated  by  their  clinical  condition.  Patients  who  are  evaluated  for  OLT,  but  are 
ineligible  for  OLT  for  any  reason,  will  continue  to  be  considered  for  HCT  if  they  meet 
the  inclusion  criteria.  If  these  patients  subsequently  become  eligible  for  OLT,  they 
will  be  listed  with  UNOS  based  on  their  clinical  condition.  Participation  in  the 
present  protocol  will  at  no  time  preclude  conventional  OLT  if  indicated  by  conventional 
clinical  criteria.  Participation  in  this  study  does  not  alter  the  selection  criteria 
or  the  potential  for  OLT. 
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2.  Initial  evaluation.  The  initial  evaluation  will  be  performed  as  described  in  the 
"Clinical  Course  and  Management  of  Hepatic  Transplantation".  The  following  tests  are 
included  in  the  conventional  evaluation  for  OLT  at  TCH: 


Table  1.  Conventional  clinical  evaluation  for  OLT  (see  also  Appendix  E) 

- liver  biopsy  (if  clinically  indicated.  Most  patients  have  at  least  one  biopsy 
prior  to,  or  at  the  time  of,  the  initial  TCH  evaluation.) 

- Hepatitis  profile  - HBSAG,  anti-HBS,  anti-HBC,  anti-HAV 

- Tissue  typing 

- Fungal  battery 

- Chem  20 


- CBC 

- PT,  PTT 

- prealbumin 

- CMV,  HSV,  Toxoplasma,  Varicella,  RPR,  HIV  culture/titers 

- prealbumin 

- CXR 

- EKG 

- 2-D  echocardiography 

- Liver  ultrasound 

- Doppler  ultrasound  of  hepatic  vasculature  and  inferior  vena  cava 

- MRI/CT  scan 

- Pulmonary  function  tests 


The  following  tests  will  be  performed  as  part  of  the  research  component  of  "Clinical 
Course  and  Management  of  Hepatic  Transplantation"  . ilj 


Table  2.  Prior  clinical  research  investigations  to  be  performed  in  selecting  study] 

participants  (see  also  Appendix  E)  I 

- Lidocaine  loading  (MEGX)  for  assessment  of  residual  hepatic  function  (Oellerich . 
et  al,  1987;  1989;  1990). 

- Metabolic  tests  to  determine  residual  metabolic  capacity  of  the  diseased  liver: 
baseline  metabolic  functions,  phenylalanine  loading  tests  for  aromatic  amino  acid 
metabolism,  allopurinol  loading  test  for  carbamyl  phosphate  synthase  (urea  cycle) 
metabolism  (Hauser  et  al,  1990). 

- Electroencephalogram 

- Nutritional  assessment,  including  basal  metabolic  rate  and  Total  Body  Electrical^ 
Conductance  (Fiorotto  et  al,  1987;  Presta  et  al,  1983). 

- Psychological  assessment 


{ 
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The  following  tests  will  be  performed  in  patients  in  preparation  for  HCT; 

Table  3.  Additional  tests  to  be  performed  prior  to  HCT  (see  also  Appendix  S') 

- Liver  spleen  scan  (HIDA  scan)  - baseline  study. 

- Liver  biopsy  (if  not  performed  previously.  This  can  be  performed 
intraoperatively  if  laparotomy  is  selected) . 

3.  Inclusion  criteria.  This  protocol  will  be  offered  to  children  with  acute,  life 
threatening,  fulminant  or  end- stage  liver  failure  who  are  eligible  for  conventional  OLT, 
for  whom  conventional  liver  transplantation  is  not  available  for  any  reason,  and  for 
whom  there  is  considered  to  be  a real  expectation  of  physical  and  cognitive  recovery  if 
hepatic  function  is  supported  by  hepatocellular  engraftment.  Acute,  but  not  end  stage 
hepatic  failure,  will  be  an  indication  if  the  patient  is  considered  to  be  at  risk  for 
progressing  to  a predictable  and  Irreversible  encephalopathy  despite  conventional  (non- 
transplant) therapy  and  there  is  no  prospect  of  becoming  eligible  for  OLT. 

Patients  with  acute  and  fulminant  hepatic  failure  due  to  metabolic  causes,  including 
disorders  of  the  urea  cycle  (Ornithine  transcarbamylase , carbamylphosphate  synthase, 
arginosuccinate  synthase,  arginosuccinate  lyase,  arginase) , organic  acid  metabolism 
(methylmalonyl  CoA  mutase  deficiency,  propionyl  CoA  carboxylase,  medium  chain  acyl  CoA 
dehydrogenase  deficiency,  or  others),  or  tyrosinemia,  will  also  be  eligible. 
Individuals  with  metabolic  diseases  will  only  be  considered  as  a last  resort  if  clinical 
medical  management  is  deemed  unsuccessful,  patients  are  at  risk  for  incipient  CNS  damage 
or  death,  and  OLT  is  not  available. 

4.  Exclusion  criteria.  Acute  hepatic  failure  of  infectious  or  immune  origin  will  be 
a contraindication  unless  there  is  no  evidence  of  ongoing  infection  or  infectious 
agents.  Absolute  contraindications  will  include  biliary  atresia,  cirrhosis,  or  portal 
hypertension.  Other  contraindication  will  include  congenital  heart  disease  with  right- 
left  shunting,  portal-systemic  venous  shunting,  or  irreversible  bleeding  diathesis. 
Patients  with  evidence  of  AIDS  or  CJD  exposure  or  infection  will  be  excluded.  There 
will  be  no  discrimination  on  the  basis  of  age,  sex,  ethnic  or  racial  background,  or 
ability  to  pay. 

HCT  will  not  be  performed  in  patients  with  ongoing  systemic  infections  including 
bacteremia,  pneumonia,  peritonitis,  or  cholangitis  or  patients  with  active  viral 
infections.  Eligibility  for  HCT  will  be  reconsidered  after  therapy  or  resolution  of 
these  infections . 

|: 

j 5.  Encephalopathy.  The  protocol  will  be  offered  to  patients  who  are  considered  to  be 
! at  serious  risk  for  irreversible  morbidity  or  mortality  without  therapeutic 
intervention.  Evidence  of  irreversible  encephalopathy  including  decerebration  or  grade 
I 4 encephalopathy  will  be  a contraindication  for  inclusion  in  this  protocol. 

I 6.  Approval  by  surgery  and  anaesthesia.  Patients  must  be  considered  to  be  an 
acceptable  risk  for  surgery  and  anaesthesia  and  will  receive  routine  pre- surgical 
evaluation  by  these  services. 
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7.  Psychosocial  evaluation.  Psychosocial  issues  are  important  in  the  evaluation  and  ' 

selection  of  patients  and  families  for  conventional  OLT  and  psychological  or  social 
interventions  are  commonly  offered  to  these  families.  Patients  involved  in  the  present  i 
protocol  will  receive  the  same  considerations  as  those  participating  in  OLT.  ^ A: 

ii' 

8.  Informed  consent.  All  of  the  patients  included  in  the  present  study  will  be  minors.  ; j| 

Informed  consent  from  parents  or  guardians  is  required  for  inclusion  in  the  study.  I 
Assent  forms  will  be  prepared  and  will  be  used  at  the  discretion  of  the  patient's  I.  j* 
primary  physician  and  Principle  Investigator.  . 

B.  Harvest  and  Cultivation  of  Hepatocytes.  ■ 1 

Hepatocytes  will  be  harvested  post  mortem  from  individuals  who  have  provided  consent  j 
for  conventional  organ  donation.  We  anticipate  most  samples  will  come  from  organ  donors  i, 
in  the  Houston  area  where  the  liver  cannot  be  used  for  transplantation  because  of 
traumatic  damage  or  from  right  hepatic  lobes  available  after  reduced  liver  ' 
transplantation.  Livers  will  not  be  used  for  the  present  experimental  study  if  they  can  I 
be  used  from  conventional  OLT.  The  donor  liver  will  be  flushed  with  Belzer's  solution  i 
(Southard  et  al,  1990)  using  conditions  identical  to  those  used  for  conventional  OLT 
(Olthoff  et  al,  1990).  We  anticipate  that  this  harvest  will  often  be  coincident  with 
harvest  of  other  organs  including  heart  or  kidneys  and  will  employ  routine  harvest  i 
procedures.  Hepatocytes  will  not  be  harvested  from  patients  with  hepatic  disease  by 
history,  clinical  examination,  or  histological  examination;  a history  of  hepatitis;  j 
documented  hepatic  ischemia;  evidence  of  IV  drug  use;  CMV;  or  AIDS.  (These  criteria  are  | 
similar  to  those  employed  for  OLT.)  There  is  no  tissue  typing  in  conventional  OLT  and  i, 
organs  are  matched  only  for  ABO  compatibility  and  size.  We  will  not  select  organs  on  i; 
the  basis  of  sex  or  ethnic  origin.  ! 


A blood  sample  and  biopsy  of  the  donor  organ  will  be  obtained  at  the  time  of  j, 
harvest.  The  biopsy  will  be  subject  to  histological  examination.  Blood  will  be  used  j 
for  CBC,  CHEM20  (if  not  on  donor's  medical  record),  tissue  typing,  blood  typing,  and  j 
serologies  to  identify  evidence  of  past  or  present  infection  with  hepatitis  A and  B | 
virus,  HIV,  cytomegalovirus  (CMV),  herpes  simplex  virus  (HSV) , Epstein  Barr  virus  (EBV),  j|j 
or  Varicella  Zoster  virus  (VZV)  infection.  A portion  of  the  donor  liver  will  be  i- 
routinely  cultured  viruses  of  clinical  importance  including  picornaviruses , CMV,  HSV, 
VZV,  adenoviruses,  influenza  virus,  parainfluenza  virus,  and  respiratory  syncytial  | 
virus.  Additional  studies  to  identify  potential  infectious  agents  harbored  in  the  ! 
isolated  hepatocytes  may  include  immunofluorescent  assays  for  CMV  early  antigen  or 
hepatitis  antigens  and  PGR  analysis  for  genomes  of  CMV,  hepatitis,  or  HIV.  If 
serologies  available  in  the  72  hours  between  organ  harvest  and  transplantation  indicate 
the  presence  of  hepatitis  A,  hepatitis  B,  CMV,  or  HIV  in  the  donor,  the  sample  will  not 
be  used  for  transplantation.  Positive  serologies  for  other  infectious  agents  would  not 
be  a contraindication  for  use  of  the  donor  organ.  The  additional  diagnostic  studies  for 
infectious  diseases  will  be  performed  in  order  to  assess  the  contribution  of  infectious  : 
complications  to  the  success  or  failure  of  the  transplant.  * 
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Hepatocytes  are  obtained  through  perfusion  of  the  liver  with  collagenase  solutions 
essentially  as  described  (Berry  and  Friend,  1969).  The  liver  is  flushed  with  isotonic 
saline  containing  divalent  cation  chelators  (EGTA) , followed  by  perfusion  with 
collagenase  solution.  If  perfusion  is  not  possible,  as  in  samples  obtained  from  reduced 
liver  transplants  which  do  not  retain  major  vessels,  perfusion  is  performed  through  all 
visible  vessels  on  the  cut  surface  of  the  liver  using  a 20  gauge  catheter. 

Table  4.  EGTA  solution 

Earle's  Balanced  Salt  Solution  (GIBCO) . 

Without  calcium  and  magnesivun. 

With  0.5  mM  EGTA. 

Table  5.  Collagenase  solution 

Earle's  balanced  salt  solution  (GIBCO). 

With  calcium  and  magnesium. 

180  mg/400  mis  collagenase  (Boehringer  Mannheim,  collagenase  H # 1074  024).’ 

18  mg/400  mis  soybean  trypsin  inhibitor  (SIGMA) . 

* Tested  batchwise  for  ability  to  harvest  viable  mouse  hepatocytes. 

The  perfusion  requires  approximately  15-20  minutes  after  which  time  the  hepatocytes 
can  be  dispersed  into  small  cell  clumps  and  single  cells.  Hepatocytes  are  placed  on 
tissue  culture  plastic  (Primaria,  Falcon  Plastics  Company)  in  the  presence  of  fetal  calf 
serum  to  aid  in  attachment.  In  our  most  recent  preparation  of  human  hepatocytes  from 
a right  liver  lobe  made  available  to  us  preserved  in  Belzer's  solution  24  hours  after 
a reduced  liver  transplant  at  the  Southwestern  Medical  School,  Dallas,  we  obtained  7.2 
X 10  * cells  from  approximately  70  grams  of  liver.  These  cells  exhibited  70-90%  trypan 
blue  exclusion.  After  six  hours,  the  medium  is  removed  and  replaced  with  a nutrient 
solution  deficient  in  tyrosine  which  contains  no  serum  additives.  The  absence  of 
tyrosine  selects  for  hepatocytes  which  uniquely  express  the  enzyme  phenylalanine 
hydroxylase  and  can  synthesize  their  own  tyrosine  from  phenylalanine.  Hormonally 
defined  media  selects  for  growth  of  hepatocytes  over  non-hepatocytes  (which  grow  better 
in  the  presence  of  serum)  and  contributes  to  maintaining  the  differentiated  state  of 
hepatocytes  in  culture  (Jefferson  et  al,  1984).  The  culture  media  is  composed  of: 

Table  6,  Composition  of  tissue  culture  media. 

Constituent Final  Concentration 

BASAL  MEDIA 

Minimal  Essential  Media  (MEM,  Hazelton,  w/o  tyrosine  75% 

Weymouths  Media  (Hazelton,  w/o  tyrosine)  25% 
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Constituent 


Final  Concentration 


COMPONENTS  FOR  SERUM  FREE  MEDIA  ("SUM  + CHOWDHURY") 
Insulin 
Glucagon 


100  ng/ml* 


1 ug/ml 
50  ng/ml 
10  uU/ml 
20  mU/ml 
5 ug/ml 
3 nM 


EGF 

hGF 

Prolactin 
Linoleic  acid 
Selenium 


HEPES  (pH  7.4) 


10  mM 
lO’M* 
1 uM 


Dexamethasone 

T3 

Trans ferrin 
GHL 


10  ug/ml 
20  ng/ml 


* different  from  conditions  used  for  rodent  cultures . 


We  are  currently  evaluating  an  alternative  culture  media  described  by  Lanford  et  al 
(1989)  which  has  been  optimized  for  primate  hepatocyte  culture.  If  this  media  proves 
superior  to  the  " SUM+CHOUDHURY"  in  preserving  hepatocellular  differentiation  or 
permitting  transduction  with  vector  we  will  Incorporate  the  improved  media  for  this 
cultivation. 

For  these  experiments  hepatocytes  will  be  plated  at  a density  of  1.3x10''  cells/ml^ 
(1x10*  cells/100  mM  plate)  and  grown  at  37°  in  5%  CO2  (humidified)  incubators.  Cell 
morphology  will  be  evaluated  by  phase  contrast  microscopy.  All  cells  will  be  transduced 
with  the  vector  as  described  below.  After  three  days  cells  will  be  washed  with  a volume 
lOOx  greater  than  the  titer  of  vector  used  for  transduction  and  harvested  by 
tr3rpsinization  with  parvovirus  free  trypsin.  Prior  to  the  infusion  of  hepatocytes  into 
the  patient,  the  cells  will  be  cleansed  of  media  constituents  by  washing  and  gentle 
pelletting  of  cells  in  isotonic  solutions  containing  5%  human  albumin.  Sterility  is 
maintained  throughout  the  procedure  of  perfusion  and  culture.  All  solutions  will  be 
endotoxin  free.  Cells  will  be  deemed  suitable  for  transplantation  only  if  the  donor 
organ  was  free  of  infectious  agents  described  above  and  >80%  viability  by  trypan  blue 
is  demonstrated  after  trypsinization  and  washing. 

In  this  protocol  we  have  chosen  to  plate  all  of  the  cells  in  tissue  culture  and  to 
expose  all  of  these  cells  to  the  recombinant  vector.  For  logistical  reasons  it  will  be 
virtually  impossible  to  coordinate  the  harvest  of  hepatocytes  and  subsequent 
transplantation  without  some  means  of  preserving  hepatocytes.  Hepatocyte  viability 
deteriorates  rapidly  with  >70%  loss  of  viability  in  non-attached  cells  at  reduced, 
ambient,  or  physiological  temperatures.  Cryopreservation  of  hepatocytes  remains  a sub- 
optimal  procedure  with  recovery  of  viable  cells  often  in  the  range  of  50%.  It  has  been 
observed  that  cultivation  of  hepatocytes  prior  to  cryopreservation  often  enhances  the 
efficiency  of  recovery,  either  by  providing  cells  with  the  opportunity  to  recover  from 
the  relative  hypoxia  of  the  preparative  process,  or  by  selection  of  viable  cells.  We 
have  also  found  high  viability  of  cells  (>70%)  after  trypsinization  from  culture 
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measured  by  trypan  blue  exclusion  or  replating  efficiency.  We  have  also  observed  no 
toxicity  from  exposure  to  protamine  or  recombinant  vectors.  Therefore  we  feel  that 
plating  and  cultivation  of  hepatocytes  presently  represents  the  most  effective  means  for 
storing  hepatocytes  between  the  time  of  harvest  and  transplantation.  There  is  no  reason 
to  believe  we  will  be  endangering  the  viability  of  these  cells  or  the  probability  of  a 
successful  transplant  (which  is  the  primary  goal  of  this  research)  by  exposing  these 
cells  to  protamine  and  vector  during  this  cultivation. 

The  number  of  cells  which  will  be  infused  has  been  calculated  from  murine  and  canine 
experiments  and  adjusted  for  the  recipient's  weight.  In  the  murine  experiments  it  was 
possible  to  infuse  2.5  x 10’  cells/kg  into  the  portal  vein  and  1 x 10®  cells/kg  into  the 
spleen.  In  the  canine  model  it  has  been  possible  to  infuse  1 x 10®  cells  into  5-6  kg 
animals  (2  x 10®/kg)  via  the  splenic  vein  or  direct  splenic  injection  without 
complications.  We  propose  to  use  2 x 10®  cells/kg  in  these  experiments. 

There  are  several  ways  to  assess  this  number  relative  to  the  number  of  cells  in  the 
patient's  liver.  Pervious  calculations  in  murine  experiments  (Ponder  et  al , 1991)  were 
based  on  an  estimate  of  10®  cells  in  a mouse  (25  grams)  or  4 x 10®  cells/gm. 
Calculations  of  the  number  of  cells  transplanted  were  made  by  quantitation  of  a secreted 
transgene  marker  (alphaj-antitrypsin) , £-galactosidase  staining  of  the  transduced  organ, 
and  cell  sorting  with  reasonably  consistent  results. 

Extrapolating  from  murine  data  based  on  the  number  of  cells/mass  (a  mouse  weighs 
(0,025  kg)  we  would  predict  that  a 5 kg  animal  would  have  2 x 10^°  cells  and  a 
conventional  70  kg  human  would  have  2.8  x 10“  cells.  This  number  is  consistant  with  an 
order  of  magnitude  of  cells  in  the  mature  human  liver  of  10“-10^^.  The  calculations 
below  show  data  on  cell  numbers  from  the  murine  and  canine  experiments,  numbers  proposed 
for  this  protocol,  and  numbers  extrapolated  to  the  "ideal"  70kg  individual  for 
comparison.  These  calculations  suggest  that  the  number  of  cells  transplanted  will 
represent  between  1.4  and  14%  of  the  normal  host  hepatocytes,  and  with  50%  survival  we 
might  expect  0.7%  to  7%  reconstitution  with  transplanted  cells. 

Table  7 . Number  of  hepatocytes  transplanted  as  a fraction  of  hepatic  cells  in 
various  experimental  systems. 


MOUSE  EXPERIMENTS  (Data  from  Ponder  et  al.  1991) 


portal  vein 

spleen 

animal  mass (kg) 

total  cells 

cells 

5.00E+05 

2 . OOE-t-06 

0.024 

l.OOE+08 

cells/kg 

2.08E-I-07 

8.33E+07 

% cells 

0.50% 

2.00% 

DOG  EXPERIMENTS  ("Data  from 

Woo  et  al. 

unnublished  data) 

cells  l.OOE+09  l.OOE+09  5 2.08E+10 

cells/kg  2.00E+08  2.00E+08 

% cells  4.80%  4.80% 
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PROPOSED  HUMAN  EXPERIMENTS  (calculated/kg') 

cells  2.00E+08  2.00E+08  4.17E+09/kg 

% cells  4.80%  4.80% 

HUMAN  DATA  EXTRAPOLATED  FOR  "IDEAL"  70kg  INDIVIDUAL 

(maximum  estimate  of  number  of  liver  cells  - 10‘^) 

cells  1.40E+10  1.40E+10  70  l.OOE+12 

% cells  1.40%  1.40% 

50%  survival  0.70%  0.70% 

(number  of  liver  cells  extrapolated  from  murine  experiments) 
cells  1.40E+10  1.40E+10  70  2.92E+11 

% cells  4.80%  4.80% 

50%  survival  2.40%  2.40% 

(minimum  estimate  of  number  of  liver  cells  - 10") 

cells  1.40E+10  1.40E+10  70  l.OOE+11 

% cells  14.00%  14.00% 

50%  survival 7 . 00% 7 . 00% 


It  is  difficult  to  predict  quantitatively  the  effect  of  the  patient's  underlying 
liver  disease  on  the  ratio  of  donor  to  host  hepatocytes  (or  total  hepatic  cells)  . The 
patient's  underlying  hepatic  disease  will  presumably  reduce  the  number  of  healthy 
hepatic  cells  and  may  potentially  improve  the  fraction  of  cells  in  the  recipient  which 
will  be  derived  from  the  donor.  Inflammation  of  the  recipient's  liver  might  have  an 
opposite  effect  (particularly  for  DNA  analysis)  by  introducing  large  numbers  of 
inflammatory  cells  (lymphocytes.)  Of  potential  importance  also  is  the  fact  that  the 
underlying  hepatic  disease  in  many  of  these  patients  will  effectively  produce 
hepatectomy  similar  to  that  seen  in  animals  with  experimentally  induced  (chemical) 
hepatectomy  which  creates  conditions  favorable  for  hepatocellular  proliferation.  It  is 
possible  that  the  normal  transplanted  cells  will  respond  to  these  conditions  and  the 
number  of  cells  derived  from  the  transplant  may  increase  at  least  2-4  fold.  In 
metabolic  diseases  there  is  no  reason  to  expect  such  quantitative  benefit. 

C.  Surgical  approaches  to  the  delivery  of  hepatocytes. 

The  principle  goal  of  this  protocol  is  to  investigate  methods  for  transplanting 
hepatocytes  into  human  subjects.  As  described  above,  two  methods  which  have  been 
employed  successfully  in  animal  experiments  are  infusion  into  the  portal  vein  and 
intrasplenic  injection.  While  intrasplenic  injection  has  been  the  preferred  procedure 
in  animal  studies,  we  believe  that  methods  for  HCT  without  laparotomy  would  improve 
the  risk/benefit  ratio  and  the  efficacy  of  HCT  relative  to  OLT  in  general.  Several 
methods  for  introducing  catheters  into  the  portal  vein  are  possible  including  open 
catheterization  with  laparotomy,  catheterization  by  laparoscopy,  direct  transhepatic 
catheterization,  and  trans jugular  catheterization.  There  are  different  indications  and 
complications  for  each  of  these  procedures.  The  disadvantage  of  using  the  portal  venous 
system  is  the  risk  of  portal  vein  thrombosis.  It  is  also  theoretically  possible  to 
introduce  hepatocytes  to  the  liver  via  the  arterial  system  (hepatic  artery  or  splenic^ 
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artery) , though  engraftment  has  not  been  demonstrated  via  this  approach  in  animal 
studies.  It  is  also  important  that  the  procedures  used  in  this  protocol  do  not 
interfere  the  opportunity  to  perform  OLT  if  this  therapeutic  alternative  should  become 
available  after  HCT  is  performed.  We  have  avoided  procedures  which  require  laparotomy 
in  order  to  maximize  the  benefit/risk  ratio  of  the  procedure  and  minimize  the 
possibility  that  this  experimental  procedure  would  complicate  subsequent  OLT. 

Three  different  surgical  approaches  will  be  considered  in  each  patient.  The 
decision  concerning  which  method  to  employ  will  be  made  on  a clinical  basis  by  the 
surgical  investigators  in  an  attempt  to  minimize  the  risk  of  the  procedure,  extent  and 
invasiveness  of  surgery,  and  maximize  the  potential  benefits  to  the  individual  patient. 

1)  Direct  intrasplenic  injection.  Direct  intrasplenic  injection  has  been  the 
most  efficacious  procedure  in  animal  experiments.  The  presence  of  uncorrectable 
coagulapathy  or  portal  hypertension  would  make  this  approach  surgically  contraindicated. 
We  will  employ  the  intrasplenic  technique  in  patients  who  have  no  significant 
coagulapathy  (or  in  whom  coagulopathy  can  be  corrected  with  fresh  frozen  plasma  or 
plasmapheresis)  and  no  evidence  of  portal  hypertension  by  doppler  analysis. 
Transplantation  to  this  site  could  be  performed  through  the  laparoscope  in  the  operating 
room,  and  laparotomy  will  be  performed  only  if  indicated  for  complications  such  as 
bleeding. 

2)  Direct  catheterization  of  portal  vein.  Patients  who  are  thought  to  present 
inappropriate  risks  for  direct  splenic  injection  will  be  transplanted  via 
catheterization  of  the  portal,  splenic,  or  superior  mesenteric  vein.  A clinical 
decision  will  be  made  by  the  surgical  investigators  whether  to  do  this  via  a trans- 
hepatic  route,  under  laparoscopic  visualization,  or  by  laparotomy. 

3)  Transjugular  catheterization  of  portal  vein.  Transjugular  catheterization  of 
the  portal  vein  is  performed  by  introducing  a catheter  into  the  jugular  vein  via  the 
vena  cava  to  the  hepatic  vein  (Goldman  et  al,  1978;  Rosch  et  al,  1975).  A wire  is  then 
advanced  through  the  hepatic  parenchyma  into  the  portal  venous  system.  The  location  of 
the  catheter  and  the  distribution  of  blood  flowing  via  the  catheterized  vessel  can  be 
documented  via  infusion  of  dye  and  fluoroscopy.  Because  this  technique  is  entirely 
intravascular,  the  risk  of  intra- abdominal  bleeding  is  minimal.  This  method  can  be 
performed  in  patients  with  coagulopathies  or  portal  hypertension,  though  it  has  not  been 
performed  in  small  children.  This  method  may  prove  to  be  an  attractive  approach  to 
HCT  in  the  future  and  may  be  used  on  patients  who  are  large  enough  for  the  procedure  to 
be  performed  safely  in  the  judgment  of  the  surgical  investigators. 

Other  issues  in  clinical  management:  i)  In  order  to  minimize  the  risk  to  the 
recipient,  all  blood  product  transfusions  (Red  Blood  Cells,  Fresh  Frozen  Plasma, 
platelets,  etc.)  should  be  from  seronegative  donors.  This  policy  is  commonly  enforced 
from  the  time  patients  are  referred  for  potential  transplantation  and  will  be  maintained 
throughout  this  protocol.  ii)  "Universal"  precautions  will  be  enforced  on  patients 
undergoing  gene  transfer.  These  precautions  are  used  will  all  hospitalized  patients  and 
are  effective  at  controlling  spread  of  known  pathogens  including  HIV  and  HBV. 
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D.  Transduction  of  hepatocytes.  j 

1.  Characteristics  of  the  LNL6  vector  and  vector  producing  cell  line.  This  work  ’ 
will  make  use  of  the  same  vectors  and  vector  producing  cell  line  used  previously  for 
experiments  in  human  subjects  by  Rosenberg  et  al  (1990).  The  structures  of  these j_ 
materials  are  shown  schematically  in  figure  3.  The  principles  and  methods  for  |P 
transducing  hepatocytes  are  also  similar  to  those  established  in  other  systems  including  ' 
human  cells  (Rosenberg,  1990) . || 

The  LNL6  vector  (Miller  and  Rosman,  1989)  is  a safety  modified  derivative  of  ant 
earlier  vector  N2  (Armentano  et  al,  1987)  and  is  shown  schematically  in  figure  3A.  The  |1 
N2  vector  was  constructed  from  the  5'  and  3'  terminal  repeats  of  MMLV,  an  extended  V f' 
sequence  which  included  a portion  of  the  5'  (amino  terminal)  reading  frame  for  the  i 
retroviral  gag  proteins  and  the  neomycin  resistance  gene  (NEO-R)  from  the  bacteriophage i 
Tn5  (Southern  and  Berg,  1982).  These  segments  were  recombined  in  the  plasmid  pBR322  for 
cloning  in  E.  coli.  In  order  to  improve  the  safety  of  the  N2  vector,  site-directed!* 
mutagenesis  was  performed  to  eliminate  the  initiation  codon  for  the  gag  open  reading  j. 
frame  and  a splice  site  (Bender  et  al,  1987;  Miller  and  Rosman,  1989)  creating  the  LNL6  |' 
vector.  This  vector  contains  no  retroviral  reading  frames  and  expresses  the  NEO-R  gene  i' 
from  the  promoter  present  in  the  5'  LTR.  f; 

This  clone  was  introduced  into  a packaging  cell  line  PA317  to  create  the  cell  line 
PA317/LNL6-c8  . The  PA317  cell  line  is  a derivative  of  the  NIH3T3  cell  line  which  w^^s  In 
transfected  with  a retroviral  construct  (figure  3B)  which  lacks  the  ij)  sequence  necessary; 
for  retroviral  packaging  (Miller  and  Buttimore,  1986)  and  has  other  modifications 
designed  to  prevent  recombination.  Introduction  of  the  LNL6  construct  into  the  PA317  ’ 
cell  line  results  in  production  of  a vector  which  is  composed  of  the  capsule  encoded  by 
the  pPAM3  construct,  and  contains  the  RNA  transcript  encoded  by  LNL6  (figure  1).  Thej 
vector  formed  from  this  cell  line  can  be  harvested  from  the  media  of  cells  in  culture.  !; 
The  PA317/LNL6-c8  subclone  was  selected  as  producing  high  titers  of  the  defective!' 
retroviral  vectors  (2x10^  to  2x10*).  Extensive  studies  on  this  cell  line  have'l 
demonstrated  that  the  vector  produced  from  the  PA317/LNL6-c8  cell  line  is  free  of  wildj' 
type  (infectious)  virus,  other  known  murine  viruses,  or  other  known  human  pathogens! 
and  passes  a variety  of  safety  tests  required  by  the  FDA  (Appendix  D) . j 

Frozen  stocks  of  vector  will  be  made  available  by  Genetic  Therapy  Incorporated' 
(Bethesda,  MD)  for  these  experiments  at  no  cost.  The  titering  and  certification  of  this 
material  will  be  performed  by  GTI . j; 
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Figure  3 . 
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Figure  3A 

Packaging  constructs  are  depicted  without  surrounding  plasmid  sequences.  Large,  open  boxes  represent  retroviral  LTRs;  small, 
open  boxes  represent  other  retroviral  sequences;  and  hatched  boxes  denote  simian  virus  40  sequences.  Landmark  restriction  sites  are  shown, 
but  all  of  the  sites  for  a given  enzyme  are  not  necessarily  shown.  The  plasmid  containing  a recombinant  amphotropic  helper  virus  (pAM)  and 
the  derivative  of  this  virus  in  which  the  packaging  sign^  has-been  removed  (pPAM)  have  been  described  before  (15).  Important  features  for 
retrovirus  replication  are  noted  above  the  pAM  construct.  The  construct  pPAM2  was  made  from  pPAM  by  replacement  of  the  3'  LTR  with 
the  late  polyadenylation  signal  from  simian  virus  40.  isolated  as  a 237-base-pair  BamHI  to  Bell  fragment.  The  end  of  the  retroviral  genome 
was  cleaved  with  Rsal  at  position  7762  (25).  which  cuts  Just  upstream  of  the  termination  codon  of  env,  and  a synthetic  oligonucleotide  was 
added  to  duplicate  the  part  of  env  that  was  removed.  This  oligonucleotide  also  contained  a BamHI  site  downstream  of  the  terminator  codon 
for  env  for  addition  of  the  simian  virus  40  fragment  containing  a polyadenylation  signal.  pPAM3  was  made  from  pPAM2  by  removing  viral 
sequences  5'  of  the  viral  enhancers  in  the  5'  LTR  by  using  an  Jflu3AI  site  at  position  -352  (25).  In  addition  to  the  deletions  in  pPAM3,  pPAM4 
has  a deletion  which  removes  the  tRNA-binding  site  and  3'  portion  of  the  5'  LTR  while  preserving  the  splice  donor  site.  This  deletion  was 
made  by  cleavage  of  the  LTR  at  an  Smal  site  at  position  28  (25)  in  the  R region  of  the  LTR,  addition  of  a BamHI  linker,  and  linkage  to  an 
5au3AI  site  at  position  161  (25)  {BamHI  and  Sau3Al  leave  complementary  5'  extensions).  The  constructs  are  all  carried  in  pBR322.  pAM. 
pPAM,  and  pPAM2  are  inserted  in  pBR322  in  place  of  the  Tc'  gene  between  the  Clal  and  P\'ull  sites.  The  Clal  sites  remain,  but  the  sites  at 
the  other  ends  of  the  constructs  were  destroyed  during  attachment  to  the  /’vwll  site  of  pBR322.  pPAM3  and  pPAM4  were  inserted  in  place 
of  the  Tc'  gene  between  BamHI  and  Pvull.  Only  the  Sau3Al  site  remains  at  the  5'  end  of  the  construct,  and  the  sites  at  the  3'  end  have  been 
destroyed,  kb,  Kilobasc;  SD,  splice  donor;  SA,  splice  acceptor.  From  Miller  and  Buttimore,  1986.  Figure  3B 
Structure  of  N2  and  LNL6  retroviral  constructs.  From  Miller  and  Rossman,  1989. 
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2.  Transduction  of  hepatocvtes  FDA  certified,  frozen  supernatant  containing  the  : 'i 

LNL6  vector  will  be  provided  by  GTI  free  of  charge.  This  material  will  be  stored  at  - . 
70°C  and  thawed  prior  to  use.  This  material  will  be  filtered  through  Corning  0.22 
micron  filters  and  primary  human  hepatocytes  will  be  transduced  by  replacing  the 
hepatocyte  culture  media  with  a 1:1  mixture  of  the  media  containing  the  vector  and  fresh  i 
hepatocyte  culture  media  with  protamine  added  to  a final  concentration  of  5 ug/ml 
(Cornetta  and  Anderson,  1989) . Cells  will  be  incubated  for  four  to  six  hours  at  37°  * 
under  5%  CO^,  washed  with  PBS,  and  then  fed  with  fresh  hepatocyte  culture  media.  This 
procedure  will  be  repeated  at  12  hour  intervals  for  48  hours.  Cultures  will  then  be 
allowed  to  continue  for  an  additional  24  hours  before  cells  are  harvested  for 
transplantation.  As  a control,  each  batch  of  vector  used  will  be  plated  on  NIH3T3  cells ^ 
to  confirm  the  apparent  titer.  1 

For  transplant,  the  transduced  cells  will  be  washed  extensively  in  phosphate  Aj 
buffered  saline  (PBS),  trypsinized  with  parvovirus  free  trypsin  from  the  culture  plates,  J 
and  resuspended  in  PBS.  The  wash  will  involve  at  least  6 washes  of  10  mis  each.  If  ' 
there  is  a residual  of  lOOul  vector  containing  media  on  each  plate,  this  wash  will  ' 
result  in  a dilution  of  >10®  and  should  be  free  of  the  vector  which  has  an  initial  titer 
of  10*.  Following  trypsinization,  cells  will  be  allowed  to  settle  and  will  be 
resuspended  in  isotonic  saline  solution  containing  5%  human  albumin  for  infusion. 

I 

The  efficiency  of  transduction  will  be  monitored  by  selection  of  control  plates  of 
hepatocytes  in  the  presence  of  G418  (800  ug/ml)  and  Southern  blot  on  selected  and  un-  ‘'i; 
selected  cells.  The  efficiency  of  transduction  will  be  quantitated  by  scanning 
densitometry  of  Southern  blots  against  control  cells  containing  dilutions  of  cell  lines  T 
containing  the  LNL6  provirus  with  one  provirus/diploid  genome.  (It  should  be  noted  that  S 
the  efficiency  of  transduction  in  each  individual  batch  of  hepatocytes  will  not  be  known  B| 
prior  to  implantation.)  |l| 

Each  wash  solution  will  be  tested  for  the  presence  of  residual  vector  by  adding  W 
aliquots  to  NIH3T3  cells  in  the  presence  of  8ug/ml  polybrene  and  selecting  for  neomycin  {■ 
(G418)  resistance.  Aliquots  of  transduced  cells,  the  media  containing  the  vector,  and  1 
select  wash  solutions  will  be  tested  for  the  presence  of  wild  type  virus  by  marker  * 
rescue.  These  experiments  will  be  performed  by  adding  aliquots  of  solutions  and 
polybrene  to  cells  containing  a provirus  with  a B-galactosidase  marker  gene.  This 
supernatant  will  then  be  used  to  infect  NIH3T3  cells.  Aliquots  of  media  will  be  tested 
for  sterility  in  standard  bacterial  assays  as  well  as  for  endotoxin.  (It  should  be 
noted  that  the  results  of  these  tests  (especially  titer)  may  not  be  available  at  the 
time  the  transplant  is  performed.) 

3.  Virology  methods.  We  will  assay  the  apparent  titer  of  the  LNL6  vector  in 
NIH3T3  or  rat  208F  cells  or  primary  murine  hepatocytes  using  methods  described 
previously  (Miller  et  al,  1986;  Ledley  et  al,  1986;  1987a).  This  involves  transducing 
NIH3T3  or  rat  208F  cells  with  vector  in  the  presence  of  8 ug/ml  polybrene,  selection  of 
colonies  expressing  the  NEO-R  gene  with  G418  (1  mg/ml).  We  can  also  assay  for 
retroviral  RNA  in  tissue  culture  media,  wash  solutions,  and  patient  samples  using 
coupled  reverse  transcriptase  and  PGR  to  amplify  recombinant  sequences  as  described 
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(Gilliand  et  al,  1990;  Wang  and  Mark,  1990).  Control  PCR  reactions  are  routinely 
performed  with  all  reagents  in  the  absence  of  template  to  assess  potential 
contaminations . 

The  marker  rescue  assay  is  performed  using  an  NIH3T3  cell  line  which  contains 
provirus  with  an  E.  coli  E-galactosidase  gene  in  a packaging  defective  construct.  This 
cell  line  does  not  produce  retroviral  particles  since  no  gag/pol/env  sequences  are 
present.  If  this  cell  is  superinfected  with  a virus  containing  these  determinants 
(helper  virus),  a E-gal  retrovirus  is  produced  which  can  be  titered  on  NIH3T3  cells. 
This  cell  line  will  be  used  to  assay  for  the  presence  of  infectious,  helper  virus  in 
media  and  patient  samples.  This  method  is  very  sensitive  since  infectious  particles  are 
propagated  throughout  the  culture.  Retrovirus  particles  can  also  be  assayed  by  the 
presence  of  reverse  transcriptase  as  described  (Goff  et  al,  1981). 

E.  Evalviation  of  engraftment. 

Estimation  of  the  number  of  cells  in  the  transplanted  liver.  We  estimate  that  the 
volume  of  liver  cells  infused  represents  1-7%  of  the  number  of  hepatocytes  in  a normal 
liver.  All  of  the  transplanted  cells  will  be  exposed  to  the  vector  and  we  expect  5- 
20%  of  these  cells  to  be  transduced.  In  animal  experiments,  50%  of  transplanted  cells 
have  survived.  The  fraction  of  cells  containing  the  provirus  may  be  calculated  as  the 
fraction  of  cells  transplanted  and  the  transduction  efficiency: 

Table  8.  Fraction  of  cells  which  will  contain  marker  gene  as  a function  of  the 
fraction  of  host  hepatic  cells  transplanted  and  efficiency  of  transduction. 


<-■ 

% cells 

efficiency  of  transduction 

0.05  0.1  0.2 

---> 

0.007 

3.50E-04 

7.00E-04 

1.40E-03 

0.024 

1.20E-03 

2.40E-03 

4.80E-03 

0.07 

3.50E-03 

7.00E-03 

1.40E-02 

All  of  these  values  are  within  the  range  of  detection  of  provirus  by  PCR.  These 
values  are  also  within  the  range  of  detection  of  HIV  expression  by  in  situ  hybridization 
using  confocal  microscopy  (Lewis  et  al,  1990).  If  there  is  proliferation  of  the 
transplanted  cells  relative  to  the  host  cells , the  fraction  of  cells  containing  the 
provirus  may  be  further  increased. 

Methods  for  assessing  engraftment.  As  described  above,  the  limitation  of  most 
previous  animal  experiments  with  HCT  has  been  failure  to  identify  cells  in  the 
recipient.  We  believe  this  is  a difficult  problem  and  we  will  employ  a variety  of 
different  approaches  in  an  effort  to  optimize  the  probability  of  success.  The  purpose 
of  proposing  genetic  marking  of  the  hepatocytes  is  to  add  this  method  to  the  available 
approaches . 
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1.  Clinical  and  laboratory  tests  (a  summary  of  lab  tests  is  in  Appendix  E)  : i 

Engraftment  will  be  monitored  clinically  by  the  patient's  clinical  course,  by  the  :! 
appearance  of  liver-specific  products  (prealbumin,  albumin,  clotting  factors  (decrease  jj 
PT,  PTT) , and  by  serum  levels  of  bilirubin,  cholesterol,  amino  acids,  and  ammonia.  | i 
Hepatic  function  will  also  be  monitored  using  the  lidocaine  loading  (MEGX)  described  * I 
above  (Oellerich  et  al,  1987,  1989,  1990).  Tests  of  hepatic  function  will  be  obtained,, 
when  clinically  indicated  or  at  weekly  intervals.  Following  discharge,  these  tests  will.*  I 
be  repeated  at  monthly  intervals  for  one  year  then  as  clinically  indicated.  | 

2.  Histological  tests:  Biopsy  samples  obtained  for  clinical  indications  will  be 

analyzed  for  the  presence  of  cells  transduced  with  the  vector.  If  liver  transplantation  ■* 
is  performed  subsequent  to  HCT,  the  removed  organ  will  be  analyzed  for  the  presence  of  j 
cells  transduced  with  the  vector.  Current  procedures  call  for  liver  biopsies  to  be  [ 
performed  ten  days,  one  month,  and  one  year  following  conventional  OLT.  We  will  perform  ;i 
biopsies  according  to  the  same  schedule.  Additional  biopsies  will  be  performed  when  Ij! 
clinically  indicated,  or  a yearly  intervals  for  two  years  if  evidence  of  engraftment  Ij 
persists.  If  patients  exhibit  a long  term  remission  of  their  hepatic  disease  an  openf' 
biopsy  will  be  performed  to  obtain  a wedge  biopsy.  This  biopsy  will  be  used  to  evaluate 
the  need  to  continue  the  immunosuppressive  protocol. 

r 

3.  Molecular  tests:  Several  methods  have  been  suggested  for  detecting  - i| 

transplanted  hepatocytes  based  on  DNA  polymorphism  between  donor  and  host  cells.  We  , 
will  evaluate  the  applicability  of  using  PGR  to  identify  VNTR  sequence  differences  ■ ; 
between  the  donor  and  host.  The  presence  of  the  donor  cells  should  lead  to  a chimeric  fcj 
pattern  of  VNTR  detection.  This  method  has  been  used  successfully  in  assessing  the  *.ij 
success  of  bone  marrow  transplantation  (Gasparini  et  al,  1989;  Gatti  et  al,  1989).  The  f j 
sensitivity  of  this  method  may  be  limited  by  the  amount  of  "stuttering"  which  creates  ,1 
background  in  the  amplified  VNTR  sequences.  Conventional  polymorphism  might  be  .%!|| 
identified  with  greater  sensitivity,  particularly  by  PGR  amplification  across  sequences  ( 
after  digestion  with  the  polymorphic  enzymes.  Such  methods,  however,  require  5 ;'i 
homozygosity  for  the  restriction  (+)  phenotype  in  the  host  and  at  least  one  restriction  | 
(-)  allele  in  the  donor  and  may  be  difficult  to  control  properly  in  the  range  required  !' !■ 
for  this  analysis  due  to  the  possibility  of  incomplete  restriction  digests  and  the 
sensitivity  of  the  PGR  reaction.  Ij 

The  purpose  of  genetically  marking  the  donor  hepatocytes  is  that  the  genetic  marker®; 
provides  additional  opportunities  to  detect  the  transplanted  cells.  We  will  employ  ft: 
multiple  techniques  to  search  for  cells  containing  the  NEO-R  gene.  Among  the  potential  ft; 
techniques  include:  PGR  for  detection  of  proviral  vector  DNA  in  hepatic  samples, fti 

enzymatic  assay  for  the  neomycin  phosphoribosyl- transferase  enzyme,  in  situj 
hybridization,  immunohistochemical  staining  using  antibodies  against  the  NEO-R  gene,  andftl 
hepatocellular  isolation  with  selection  in  G418.  None  of  these  methods  is  ideal.  ft 

The  most  powerful  method  is  the  use  of  PGR  to  identify  rare  proviral  elements  in  DNA  #'! 
extracts  of  liver  samples.  This  method  is  sensitive  and  can  detect  the  recombinant  gene  ^ 
in  10"^  cells  (Rosenberg  et  al,  1990),  is  not  dependent  upon  expression  of  the  y 
recombinant  gene,  and  can  be  employed  in  the  small  amounts  of  material  available  from  • 
needle  biopsy  of  the  liver.  PGR  detection  can  be  quantitated  to  some  extent  (at  least  1 
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to  an  order  of  magnitude)  by  performing  multiplex  analysis  with  other  templates  at  a 
similar  initial  concentration  (Wang,  1990),  This  method  should  be  able  to  determine  the 
order  of  magnitude  of  transplanted  cells  ranging  down  to  0.01%  of  all  cells  in  the 
sample . 

The  least  useful  methods  are  those  which  involve  detection  of  the  NEO-R  protein 
which  are  dependent  upon  gene  expression  and  exhibit  relatively  poor  sensitivity.  These 
methods  include  enz)n3iatic  assay  for  NEO-R  and  immunohistochemical  methods  which  are 
inadequate  with  currently  available  antibodies.  If  improved  reagents  become  available, 
this  method  would  provide  for  a quantitative  assessment  of  the  number  of  transduced 
cells  and  analysis  of  their  location,  morphology,  and  function. 

The  detection  of  proviral  expression  by  in  situ  hybridization  would  be  an  ideal 
method  for  detecting  transduced  and  transplanted  cells  and  would  enable  coincident 
studies  of  morphology  and  tissue  specific  gene  expression  in  the  transduced  cells.  This 
method  is  often  considered  inadequate  to  detect  10'*-10'®  cells  due  to  the  relatively  poor 
signal  to  noise  ratio.  Dr.  Dorothy  Lewis  (Department  of  Immunology,  BCM)  has  recently 
developed  a technique  for  detecting  HIV  infected  cells  in  solid  organs  (especially 
placenta  and  liver)  using  in  situ  hybridization  and  confocal  laser  scanning  microscopy 
for  greater  resolution  (Lewis  et  al,  1990).  Confocal  microscopy  increases  sensitivity 
by  eliminating  the  background  which  is  evenly  distributed  through  the  photo -emulsions 
and  focusing  on  layers  immediately  adjacent  to  cells  where  the  desired  signal  is 
concentrated.  We  will  be  working  with  Dr.  Dorothy  Lewis  to  apply  these  methods  for  the 
detection  of  the  LNL6  expression  by  in  situ  hybridization. 

The  presence  and  expression  of  the  NEO-R  gene  could  also  allow  pharmacological 
selection  of  transduced  cells  if  there  is  an  opportunity  to  prepare  hepatocytes  from  the 
host.  This  will  be  possible  if  the  intact  organ  is  recovered  during  subsequent  OLT, 
Hepatocytes  will  be  isolated  and  cultured  +/-  G418  using  methods  previously  described 
to  select  NEO-R  hepatocytes  (Ledley  et  al,  1987).  This  would  provide  sensitive 
detection  of  transduced  cells  and  a quantitative  assessment  of  the  fraction  of  cells 
containing  the  selectable  marker. 

4.  Autopsy.  The  informed  consent  will  indicate  the  importance  of  obtaining  an 
autopsy  if  the  patient  dies  after  HCT,  and  every  attempt  will  be  made  to  obtain 
permission  for  an  autopsy  at  the  time  of  death.  If  a complete  autopsy  is  not  permitted, 
we  will  ask  for  permission  to  retrieve  a portion  of  the  transplanted  liver.  At  autopsy, 
portions  of  the  transplanted  liver  and  spleen  will  be  studied  for  detectable  evidence 
of  the  integrated  or  expressed  provirus  as  described  in  the  previous  section. 
Conventional  histological  examination  will  be  performed  of  all  available  organs  with 
particular  attention  to  any  evidence  for  embolization  resulting  from  the  cellular 
transplant  procedure,  autoimmune  phenomenon,  dysplastic  cells,  or  other  untoward 
phenomenon . 

5.  Blood  samples  from  the  donor  and  recipient  will  be  analyzed  for  the  presence 
of  polymorphic  proteins  (Ritzman  and  Johnson,  1983).  In  theory  polymorphic  variation 
in  serum  proteins  is  easily  detected  by  standard  clinical  tests  such  protein 
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electrophoresis  and  isoelectric  focusing  and  could  be  used  to  distinguish  polymorphic 
proteins  arising  from  the  graft  from  those  of  the  host.  Polymorphism  in  liver  specific, 
serum  proteins  would  be  particularly  informative  markers  if  they  could  be  detected  in 
the  recipient's  serum  since  they  could  provide  a non- invasive  measure  of  the  viability 
and  differentiation  of  the  transplanted  cells.  Unfortunately,  such  polymorphism  are 
rare  and  may  be  obscured  by  transfusions  of  plasma  from  unrelated  individuals.  We  are 
assessing  the  applicability  of  this  method  for  assessing  hepatic  grafts  in  OLT  in  a 
separate  protocol  ("Clinical  course  and  management  of  hepatic  transplantation".  Dr. 
George  Ferry,  P.I.). 

F.  Evaluation  of  rejection. 

Rejection  of  orthotopic  liver  grafts  is  the  most  difficult  clinical  problem  after 
transplantation.  Immune  rejection  of  hepatocytes  has  been  observed  to  be  a severe 
problem  in  animal  experiments  and  a phenotypic  response  to  transplantation  has  been 
dependent  upon  cyclosporin  immunosuppression  in  many  experiments  (Cobourn,  et  al,  1987; 
Ricordi,  et  al,  1989a;  1989b;  Maganto,  et  al,  1988;  Canton,  et  al,  1987;  Ebata,  et  al., 
1987;  Makowka,  et  al.,  1986;  Demetriou,  et  al.,  1986;  Darby,  et  al.,  1986).  There  is 
no  data  to  predict  the  severity  of  rejection  of  hepatocyte  grafts  in  human  subjects  (see 
section  III.D).  We  will  presume  that  immune  rejection  of  hepatocytes  will  be  similar 
to  that  observed  in  OLT,  and  we  will  treat  patients  with  the  same  immune  suppression 
protocols  currently  used  for  OLT  including  pretreatment  with  high  dose  cyclosporin  and 
long-term  maintenance  on  this  drug.  This  protocol  is  described  in  memo  of  October  31, 
1990  from  Fred  Ledley,  M.D.  to  the  GCRC  in  response  to  their  questions. 

Two  sets  of  studies  will  be  performed  to  assess  the  severity  of  rejection.  First, 
the  presence  of  the  marker  gene  in  transplanted  hepatocytes  may  be  useful  for 
quantitatively  monitoring  the  course  and  severity-  of  this  rejection.  We  may  be  able  to 
use  quantitative  identification  of  the  marker  gene  in  serial  biopsy  samples  to  monitor 
the  course  of  rejection,  and  to  decrease  the  patient's  exposure  to  potentially  dangerous 
immunosuppressive  drugs  if  rejection  is  found  to  be  less  severe.  As  described  above, 
this  may  be  particularly  beneficial  in  patients  in  whom  HCT  could  provide  a "bridge"  to 
recovery  of  their  own  cells  providing  evidence  that  would  enable  immunosuppression  to 
be  discontinued.  Second,  we  will  monitor  the  appearance  or  levels  of  several  immune 
markers  thought  to  be  associated  with  rejection  including:  soluble  IL-2  receptors, 
soluble  CD-4,  CD-8,  tumor  necrosis  factor,  and  will  perform  lymphocyte  phenotyping  for 
activation  markers.  If  possible,  measurement  of  donor  specific  immune  activation  will 
be  performed.  If  this  protocol,  on  a limited  number  of  patients,  establishes  the 
technical  feasibility  of  HCT,  future  studies  will  be  designed  explicitly  to  assess  the 
immunological  issues  inherent  in  heterologous  hepatocyte  transplantation  using  adequate 
numbers  of  patients  and  controls. 

It  should  also  be  noted  that  there  is  no  reason  to  believe  that  cyclosporin  would 
have  a detrimental  effect  on  HCT.  In  fact,  cyclosporin  has  been  described  to  have  a 
trophic  effect  on  hepatocyte  proliferation  (Mazzaferro  et  al , 1990). 
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G.  Surveillance  for  adverse  consequences  of  retroviral  gene  transfer. 

We  will  institute  surveillance  measures  intended  to  identify  any  unexpected 
consequences  of  the  retroviral  infection.  The  following  tests  will  be  performed  to  look 
for  evidence  of  ongoing  retroviral  infection  or  recombination. 

1.  Western  blot  assays  will  be  performed  to  identify  antibodies  against  MMLV 
retroviruses  in  patients  receiving  transplants  with  infected  cells  and  in  laboratory 
workers  who  are  handling  large  amounts  of  the  retroviral  vector.  The  principle  of  this 
test  will  be  identical  to  that  used  to  detect  exposure  to  HIV  in  which  the  patient's 
serum  is  used  as  a first  antibody  on  western  blots  containing  viral  proteins. 
Antibodies  against  retroviral  proteins  on  the  western  blot  are  then  detected  with  a 
second,  labelled  antibody  which  reacts  with  the  bound  human  IgG. 

2.  We  will  perform  direct  infection  and  marker  rescue  assays  on  patient's  serum, 
urine,  saliva,  or  other  effluents.  NEO-R  containing  provirus  will  be  assayed  directly 
by  infection  and  selection  of  NIH3T3  cells.  Naturally  recombinant,  wild  type  virus  will 
be  assayed  by  a marker  rescue  assay  described  above. 

3.  Histological  examinations  of  biopsy  tissues  or  autopsy  material  from  patients 
will  be  performed  using  antibodies  against  MMLV  proteins.  Expression  of  these  proteins 
would  provide  evidence  for  recombination  with  wild  type  virus.  These  studies  will  be 
particularly  important  if  long-term  follow-up  reveals  diseases  which  may  or  may  not  be 
related  to  the  gene  transfer  protocol. 

4.  Clinical  surveillance  for  malignancies.  Perhaps  the  most  pronounced  concern 
about  retroviral  gene  transfer  is  that  random  insertion  adjacent  to  proto-oncogenes  or 
in  other  locations  will  induce  malignancies.  We  consider  the  theoretical  risk  of 
retroviral  induced  malignancies  to  be  small. 

It  should  be  noted  that  there  is  a considerable  risk  of  lymphoproliferative  process 
associated  with  conventional  immunosuppressive  treatment  for  transplants  of  various 
organs  (including  liver).  The  incidence  of  lymphoproliferative  disease  has  been 
reported  to  be  1.6%  (Starzl,  1984;  update  quoted  in:  Nakazato  et  al , 1989)  and  as  high 
as  4%  in  children  (Ho  et  al,  1988).  This  lymphoproliferative  process  is  commonly  due 
to  EBV  (Hanto  et  al,  1983)  and  can  sometimes  be  reversed  by  discontinuing 
immunosuppressive  therapy  (at  the  expense  of  the  graft)  (Starzl  et  al , 1984).  We  will 
be  using  a similar  immunosuppressive  protocol  and  might  expect  to  see  a similar 
incidence  of  lymphoproliferative  disorders  due  to  this  drug  even  without  retroviral 
transduction.  We  will  analyze  any  such  disorders  for  EBV  as  well  as  for  any  evidence 
of  the  recombinant  provirus  or  other  murine  proviruses. 

We  are  also  concerned  about  the  possibility  of  hepatic  malignancies  following  HCT 
itself.  Several  hepatic  diseases  including  hepatitis  and  inborn  errors  of  metabolism 
are  associated  with  higher  risk  of  hepatoblastoma,  and  it  is  possible  that  malignancies 
may  be  observed  in  patients  where  HCT  successfully  restores  hepatic  functions. 
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We  will  institute  a screening  program  for  evidence  of  malignancies  in  patients  ' 
receiving  HCT  and  marker  genes.  Unfortunately,  clinical  methods  for  detecting  i 

malignancies  are  limited.  We  will  perform  serial  ultrasound  examinations  and  AFP  .»i 
determinations  to  screen  for  malignancies  in  the  liver.  We  will  be  particularly  attuned 
to  the  possibility  of  leukemia  or  lymphomas,  will  perform  regular  hematological  analysis  ^1 
(CBC) , and  will  obtain  bone  marrow  aspirates  at  intervals  following  transplantation  L 
which  will  be  tested  for  evidence  of  retroviral  integrations  and  any  evidence  of  S| 
abnormal  differentiation.  CEA  and  AFP  which  are  commonly  used  markers  of  malignancies  :'| 
may  be  expected  to  be  elevated  following  hepatic  disease  and  transplantation,  but  will  > 
be  followed  for  unexpected  fluctuations.  Immunoglobulin  electrophoresis  may  be  useful  )t': 
in  identifying  monoclonal  increases  which  would  be  indicative  of  a expanding  clone  of  • 
EBV  transformed  E cells.  Regular  radiological  imaging  is  not  clinically  indicated  since  i 
there  is  no  reasons  to  expect  that  the  theoretical  risk  of  malignancies  from  exposure 

to  the  vector  is  higher  than  the  determined  risk  of  unnecessary  diagnostic  radiation.  , 

1,  • 

If  malignancies  are  observed,  samples  will  be  analyzed  for  evidence  of  recombinant  I 
retroviral  insertions  as  well  common  carcinogenic  factors  or  oncogenic  viruses.  If  -[I 
retroviral  integrations  are  observed,  the  clonal  nature  of  the  malignant  pool  will  be  j 
characterized  in  an  attempt  to  determine  whether  there  was  credible  evidence  for  a ' ■ 
retroviral  cause  of  any  malignancy. 


H.  Long-term  follow-up. 


a regular  basis  in  the  context  of  future  developments  in  somatic  gene  therapy, 
routine  evaluations  will  include; 


.1 1 


As  described  above,  we  believe  that  one  of  the  most  important  ethical  issue  in  the  ®’ 
present  protocol  is  the  quality  of  clinical  responsibility  and  long-term  follow-up.  We 
will  address  the  need  for  follow-up  in  several  ways. 


1.  Informed  Consent.  Patients  will  be  strongly  advised  of  the  importance  of 
participating  in  long-term  follow-up  as  part  of  the  informed  consent.  They  will  also 
be  informed  of  the  importance  that  the  Recombinant  DNA  Advisory  Committee  ascribes  to 
follow-up  by  reading  the  statement  in  the  "Points  To  Consider  ...  " . 


2.  Health  surveillance  - the  role  of  TCH.  Subjects  and  their  families  will  be  followed 
on  a continuing  basis  both  by  the  investigators  at  TCH  and  by  their  local  primary  health 
care  provider.  As  long  as  acute  care  is  required,  it  is  likely  that  most  of  the  primary 
care  will  be  provided  at  the  TCH.  We  will  strongly  recommend  to  families  that  they 
participate  in  evaluations  at  regular  intervals  of  not  more  than  six  months,  regardless 
of  their  clinical  course.  The  frequency  of  these  evaluations  will  be  reconsidered  on 
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Table  9.  Follow-up  tests  (see  also  Appendix  E) 

Conventional  laboratory  tests  of  hepatic  function  and  injury. 

Conventional  laboratory  tests  of  hematological  status, 

CEA,  AFP,  immunoglobulin  electrophoresis 
If  indicated  from  positive  previous  studies: 

HIDA  scanning  (if  clinical  indicated  or  previously  abnormal) 

Bone  marrow  aspirate  (if  clinically  indicated  or  previously  abnormal) 

CT  scan  (if  previously  abnormal) 

EEC  (if  clinically  indicated  or  previously  abnormal) 

Immunological  studies  for  mediators  of  rejection 
For  the  first  year  of  the  protocol,  or  thereafter  if  abnormal: 

Collection  of  stool,  urine,  and  sputum,  for  viral  particle  analysis. 
Collection  for  blood  for  analysis  of  antibodies  against  viral  vectors. 
Longitudinal  psychosocial  evaluation  (see  below) . 

3.  Role  of  the  primary  care  provider:  If  HCT  is  successful,  the  primary  health  care 
provider  will  become  an  important  focus  of  continuing  surveillance,  patient  tracking, 
contact,  and  follow-up;  especially  if  patients  live  far  from  Houston.  In  order  to 
involve  and  inform  the  primary  care  providers,  the  primary  physician  will  be  contacted 
by  the  Principle  Investigator  and  invited  to  participate  in  discussions  of  the  patient's 
course  prior  to  transplantation  and  will  be  appraised  on  a regular  basis  of  evaluations 
in  the  GCRC. 

The  primary  health  care  providers  will  also  find  themselves  an  important  link  to  the 
community  with  regard  to  the  gene  transfer  aspects  of  this  protocol,  both  as  a local 
source  of  information  to  the  community  and  as  a conduit  of  information  to  the  research 
center.  Thus,  it  is  particularly  important  that  the  primary  care  providers  understand 
the  process,  potential,  and  problems  of  gene  transfer  in  human  subjects,  the  relative 
magnitude  of  risk  and  benefits,  and  the  rationale  behind  the  procedures  performed  on 
their  patients  and  be  able  to  explain  this  to  community  if  necessary.  The  primary  care 
provider  will  be  given  articles  from  the  lay  literature  describing  somatic  gene  therapy 
as  well  as  review  articles  from  the  medical  literature  written  for  practicing  physicians 
(e.g.  Ledley,  1987a;  1987b).  It  would  also  be  beneficial  for  primary  care  providers, 
who  are  not  from  the  Houston  area,  to  meet  with  hospital  public  relations  for  briefing 
concerning  issues  which  may  arise  in  the  community. 

4.  Genetic  counselling.  Families  will  be  informed  about  the  theoretical  risk  of 
vertical  transmission  as  part  of  the  informed  consent  (see  below) . We  will  recommend 
that  genetic  counselling  be  given  to  the  subjects  at  adolescence  when  sexual  activity 
begins.  We  will  also  indicate  that  it  may  be  appropriate  to  repeat  this  counselling  at 
the  discretion  of  the  subject  with  a partner  as  part  of  pre- conceptual  genetic 
counselling.  (Since  many  of  our  patients  will  be  young  children,  we  believe  that  there 
will  be  considerably  more  data  available  concerning  any  potential  risks  of  gene  transfer 
by  the  time  these  patients  are  old  enough  to  consider  genetic  counselling.) 

5.  Psychosocial  studies.  We  will  assess  the  social  dynamics  and  psychosocial 
development  of  study  subjects  on  an  ongoing  basis  as  part  of  a research  project  to 
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separately  to  the  IRB  and  GCRC  committees.  ("  Psychosocial  Issues  in  Somatic  genej 
Therapy";  Ledley,  Mikhail,  Schwartz).  S 

6.  Proposed  "Human  Gene  Transfer  Clinical  Data  Exchange".  In  a separate  application^ 
we  are  proposing  creation  of  a "registry"  to  assist  investigators  in  tracking  patients’] 
who  have  been  subjects  of  clinical  gene  transfer  protocols,  and  providing  information] 
about  recommended  follow-up  to  their  health  care  providers.  We  believe  that  concertedll 
follow-up  is  central  to  the  risk/benefit  of  this  protocol  and  the  ethics  of  clinical] 
experimentation  in  general.  ■ 
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VI . OSHA  STATEMENT 

This  protocol  conforms  with  the  OSHA/HHS  guidelines  for  HIV/HBV  occupational 
safety. 

VII.  INFORMED  CONSENT 

<par  1>  After  reviewing  the  course  of  your  child's  liver  disease,  your  physicians  have 
determined  that  this  disease  is  life  threatening  and  is  not  responding  adequately  to 
conventional  medical  management.  Your  child  has  been  evaluated  as  a candidate  for 
surgical  whole  organ  liver  transplantation,  and  your  physicians  have  described  to  you 
that  while  whole  organ  transplant  might  benefit  your  child,  it  is  not  now  available. 

<par  2>  As  part  of  your  evaluation  in  the  Clinical  Research  Center,  your  physicians 
have  determined  that  you  are  eligible  for  an  experimental  alternative  to  whole  organ 
liver  transplantation  called  hepatocellular  transplantation  or  liver  cell  injection. 
This  experimental  therapy  involves  injection  of  healthy  liver  cells  purified  from  a 
donor  liver  (that  cannot  be  used  for  whole  organ  transplant)  into  your  child's  liver. 
This  procedure  has  been  developed  by  physicians  and  researchers  at  the  Texas  Children's 
Hospital  and  the  Baylor  College  of  Medicine,  and  this  is  the  first  time  it  will  be 
attempted  in  patients.  This  liver  cell  injection  may  provide  a sufficient  number  of 
healthy  liver  cells  to  carry  out  the  functions  that  your  child's  damaged  liver  can  no 
longer  adequately  perform.  This  may  provide  a long-term  cure  for  your  child's  disease 
or  may  provide  a temporary  source  of  liver  functions  capable  of  supporting  your  child 
until  your  child's  liver  recovers  or  the  option  of  whole  organ  transplantation  can  be 
reconsidered.  It  is  possible  that  this  procedure  will  not  work  in  your  child.  This 
will  not  repair  the  damage  that  your  child's  liver  has  already  suffered,  but  can  provide 
essential  liver  functions  and  restore  a more  normal  quality  of  life. 
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<par  3>  The  liver  cells  will  be  infused  into  your  child's  liver  using  one  of  several 
approaches  selected  based  on  the  size  of  your  child,  the  severity  of  your  child's  liver 
disease,  the  ability  of  your  child's  blood  to  clot,  and  the  risk  of  the  operative 
procedures.  These  may  include  a surgical  procedure  in  which  an  incision  (cut)  is  made 
in  the  abdomen  and  cells  are  injected  into  the  liver  through  a needle  placed  in  the 
spleen  or  through  a catheter  (plastic  tube)  placed  in  the  blood  vessels  that  enter  the 
liver  (portal  vein).  Alternatively,  liver  cells  may  be  injected  through  a catheter  that 
passes  through  the  jugular  vein  (large  vein  at  the  base  of  the  neck)  to  the  veins  of  the 
liver.  We  will  select  the  procedure  which  will  entail  the  least  amount  of  surgery  and 
the  least  risk  for  your  child  and  will  review  this  decision  with  you.  The  clinical 
care  that  your  child  will  receive  following  liver  cell  injection  will  be  very  similar 
to  the  standard  care  of  patients  following  whole  organ  transplantation. 

<par  4>  In  order  to  determine  whether  the  liver  cells  that  are  infused  into  your 
child's  liver  survive  and  are  capable  of  providing  the  functions  of  a normal  liver, 
several  additional  tests  will  be  performed.  These  will  include  conventional  blood  tests 
for  liver  functions  and  conventional  X-ray  and  other  pictures  of  your  child's  liver  (CT 
scan,  MRI , or  HIDA  scan)  which  your  child  has  had  previously  as  part  of  your  evaluation 
in  the  Clinical  Research  Center.  In  addition,  a portion  of  the  liver  cells  which  are 
infused  will  be  "marked"  with  a genetic  marker  that  can  be  identified  in  biopsy  samples. 
The  marker  is  described  later  in  this  form. 


<par  5>  The  potential  benefits  to  your  child  from  participating  in  the  liver  cell 
transplantation  protocol  include  the  possibility  that  your  child's  condition  may  improve 
and  that  the  whole  organ  transplant,  which  necessitates  extensive  surgery  and  removal 
of  your  child's  liver,  may  not  be  needed.  Alternatively,  your  child's  condition  may 
stabilize  sufficiently  for  arrangements  to  be  made  for  whole  organ  transplantation  in 
the  future.  This  protocol  may  also  benefit  other  children  with  similar  diseases, 
because  it  will  provide  physicians  and  researchers  with  experience  in  this  new  therapy 
for  liver  disease. 

<par  6>  There  are  risks  associated  with  the  liver  cell  transplantation  procedures. 
These  include  the  common  risks  associated  with  drawing  blood  from  your  child's  veins  and 
the  need  to  obtain  urine  (obtained  using  a collection  bag  or  catheter  if  your  child  is 
unable  to  provide  a sample) . The  amount  of  blood  drawn  as  part  of  this  protocol  will 
be  monitored  and  will  be  limited  to  amounts  considered  safe  for  your  child.  There  are 
risks  associated  with  the  surgical  procedures,  anaesthesia,  and  catheter  insertion  which 
will  be  performed  in  the  course  of  the  liver  cell  transplant.  The  surgeons  who  will 
perform  these  procedures  will  recommend  the  procedures  which  they  feel  would  introduce 
the  least  risk  to  your  child.  These  procedures  and  the  risks  will  be  explained  to  you 
for  your  consent  using  standard  surgical  consent  forms  before  any  procedure  is 
performed.  All  liver  transplant  procedures,  including  whole  organ  transplantation  and 
liver  cell  injection,  are  associated  with  immune  rejection  (attack  and  destruction  by 
your  child's  immune  system)  and  require  the  use  of  drugs  to  prevent  rejection.  You  will 
be  provided  with  a notebook,  prepared  for  liver  transplant  patients,  which  describes 
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I these  risks  in  detail  [ ].  All  transplant  procedures,  as  well  as  the 

i INITIAL  HERE 

I transfusion  of  blood  and  blood  products,  are  associated  with  a risk  of  infection  from 
j:  the  donor  material.  These  risks  will  be  the  same  as  those  associated  with  whole  organ 

I transplantation  and  will  be  explained  to  you  by  the  transplant  team.  The  potential  risk 
j associated  with  injection  of  liver  cells  include  damage  or  clotting  of  the  blood  vessels 
which  are  necessary  for  blood  flow  to  the  liver.  These  complications  could  lead  to 
j death . 

I 

j <par  7>  The  other  risks  of  this  protocol  are  those  associated  with  the  introduction 
I of  the  genetic  marker  into  the  transplanted  cells.  The  genetic  marker  will  be 
I introduced  into  liver  cells  by  growing  a portion  of  the  liver  cells  in  a laboratory  and 
exposing  them  with  a synthetic  virus  that  permanently  enters  the  cell  and  carries  with 
it  a gene  that  can  be  recognized  in  laboratory  tests.  This  "marker"  has  no  useful 
functions  for  your  child,  however,  when  liver  cells  containing  this  marker  are  infused 
into  your  child,  researchers  will  be  able  to  look  for  the  marker  in  the  transplanted 
j cells  in  liver  biopsies  and  determine  whether  the  liver  cell  injection  is  a success 
ij  (whether  the  cells  survive),  where  the  infused  cells  reside,  whether  they  are  capable 
I of  providing  the  normal  functions  of  a liver  cell,  and  how  they  withstand  immune 
rejection.  We  believe  that  given  the  experimental  nature  of  liver  cell  injection,  this 
information  is  important  for  physicians  and  researchers  to  determine  whether  the  liver 
cell  injection  is  successful;  whether  it  is  a reasonable  alternative  to  whole  organ 
transplantation;  and  whether  the  same  methods  should  be  attempted  again  on  other 
children.  The  risks  involved  in  the  use  of  the  "marker  gene"  are  those  associated  with 
gene  transfer  using  synthetic  (recombinant)  viruses  and  are  described  in  the  following 
j paragraphs . 

<par  8>  The  virus  which  will  be  used  in  this  study  is  a synthetic  virus  called  a 
retrovirus.  This  virus  has  been  designed  to  infect  cells  in  culture,  but  it  is 
defective  in  the  functions  which  are  required  for  spreading  beyond  a single  cell  or  for 
causing  human  diseases.  Like  other  "defective"  viruses  or.  "live"  viruses  which  are  used 
routinely  in  clinical  medicine  as  vaccines  (for  example  the  vaccines  your  child  may 
have  had  for  polio,  measles,  mumps,  German  measles,  or  influenza)  this  virus  has  been 
designed  to  carry  out  a medical  function  without  causing  disease  in  patients.  The 
synthetic  viruses  which  would  be  used  in  your  child  have  been  tested  for  safety, 
approved  by  the  Food  and  Drug  Administration  for  human  research,  and  have  been  used 
previously  in  a small  number  of  adult  patients  without  any  ill  effects.  You  will  be 
provided  with  a pamphlet  written  by  the  National  Institutes  of  Health  for  patients  which 
describes  the  methods  for  "gene  therapy"  which  will  be  used  in  putting  the  genetic 

marker  into  the  liver  cells  before  transplant  [ ] . 

1 INITIAL  HERE 

j <par  9>  There  are  several  theoretical  risks  associated  with  the  use  of  these  viruses: 

1)  There  is  a possibility  that  the  synthetic  virus  could  naturally  combine  with 
other  viruses  in  your  child  and  give  rise  to  a infectious  virus.  This  has  not 
been  observed  in  laboratory  studies  or  in  adult  patients.  Also,  viruses  similar 
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to  the  synthetic  virus  we  will  use  in  this  study  are  normally  present  in  many 
species  (including  mice  and  cats),  and  no  evidence  of  infection  among  humans  has 
ever  been  found.  As  part  of  this  protocol  we  will  ask  to  obtain  blood,  urine, 
stool,  and  saliva  samples  to  be  sure  that  no  infectious  virus  are  formed. 

2)  There  is  a possibility  that  when  the  synthetic  virus  enters  the  cell  it  may 
damage  an  essential  function  of  that  cell  or  even  induce  that  cell  to  become 
cancerous.  This  has  not  been  observed  in  laboratory  studies  or  in  adult 
patients.  As  part  of  this  protocol  we  will  ask  to  test  your  child  for  any  of 
these  complications  using  X-ray,  ultrasound,  and  blood  tests  of  liver  function, 
obtaining  blood  tests  which  may  indicate  the  presence  of  any  malignancy,  and 
biopsies  of  the  blood  cells  in  the  bone  marrow. 

3)  There  is  a possibility  that  there  may  be  long-term  consequences  of  viral 
infection  which  have  not  yet  been  observed  in  laboratory  or  human  studies. 
Accordingly,  the  investigators  and  the  Texas  Children's  Hospital  will  make  a 
commitment  to  participate  in  long-term  follow-up  for  your  child  in  conjunction 
with  your  personal  physician.  We  will  strongly  advise  you  to  participate  in  this 
long-term  follow-up  program  either  here  at  Texas  Children's  Hospital  or  through 
your  personal  physician.  This  follow-up  will  include  routine  health  surveillance 
for  possible  complications  of  the  synthetic  virus  as  well  as  genetic  counselling 
when  your  child  is  of  child-bearing  age.  We  would  strongly  advise  that  your 
child  never  donate  blood  or  organs  which  might  contain  the  synthetic  virus . 


i; 


' 1 


'!{ 

■ii 


<par  10>  You  will  be  free  to  withdraw  from  this  protocol  at  any  time.  If  you  do  choose 
to  withdraw  from  the  study  we  will  make  every  effort  to  arrange  continuing  medical  care 
and  surveillance  required  to  ensure  the  safety  of  your  child  through  the  physician  of 
your  choice. 


<par  11>  One  of  the  potential  benefits  of  this  study  is  that  the  materials  and  methods  | 
which  will  be  used  to  introduce  the  "marker”  gene  into  your  child's  liver  cells  are  j 
identical  to  methods  which  may  be  used  for  "somatic  gene  therapy"  in  the  future,  ji 
Somatic  gene  therapy  would  be  performed  by  infecting  a patient's  own  liver  cells  with  !' 
a synthetic  virus  which  carried  a gene  capable  of  correcting  the  genetic  defect  in  these  | 
cells.  ■, 'I 

<par  12>  Many  questions  have  been  asked  in  recent  years  about  the  idea  and  safety  of 
methods  for  somatic  gene  therapy,  and  many  government  and  religious  bodies  in  this 
country  have  considered  how  synthetic  viruses  should  be  used  in  medicine.  Because  of 
these  questions,  the  use  of  synthetic  viruses  in  human  experiments  is  carefully 
regulated  by  the  government.  These  committees  believe  it  is  important  that  you  be 
informed  that  the  introduction  of  "marker"  genes  into  cells  and  transplantation  of  these 
cells  into  your  child's  liver  is  "novel"  and  "irreversible";  that  long-term  follow-up 
of  you  child  by  physicians  and  investigators  at  the  Texas  Children's  Hospital  is  very 
important;  that,  because  of  the  experimental  nature  of  the  transplant  and  gene  marking 
procedure,  if  your  child  should  die  despite  this  therapy,  you  will  be  encouraged  to 
consent  to  an  autopsy;  and  that  there  may  be  considerable  public  interest  in  you  and  or 


i; 
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child  because  of  this  experimental  procedure.  Your  medical  record  will  remain 
confidential,  and  your  child's  name  will  not  be  identified  in  any  scientific  reports  of 
this  procedure.  The  hospital  staff  will  work  with  you  to  protect  your  public  anonymity 
and  privacy.  We  recommend  that  you  do  not  talk  to  the  press  or  community  without  the 
assistance  of  the  public  relations  office  at  the  Texas  Children's  Hospital  or  your 
physicians . 

<par  13>  You  will  not  be  asked  to  pay  for  the  costs  for  the  liver  cell  injection, 
subsequent  studies  to  determine  whether  this  therapy  was  successful,  or  tests  on  the 
safety  of  the  marker  gene.  You  will  continue  to  be  charged  for  tests  and  treatments 
that  are  clinically  required  because  of  the  your  child's  ongoing  liver  disease. 

<par  14>  We  encourage  you  to  ask  questions  about  the  details  of  this  procedure  of  any 
of  the  physicians  who  have  cared  for  your  child,  the  researchers  who  have  proposed  this 
study,  hospital  staff,  family  members,  clergy,  or  any  other  individuals  who  might  offer 
you  support  or  advice.  Your  physicians  and  the  investigators  can  be  reached  at  the 
following  numbers; 

Fred  Ledley,  M.D.  798-6423 
George  Ferry.  M.D.  798-2940 
Hartwell  Whisennand,  M.D.  790-2180 
Savio  Woo,  Ph.D.  798-6080 

In  the  event  of  injury  resulting  from  this  research,  Baylor  College  of  Medicine 
and/or  Texas  Children's  Hospital  is  not  able  to  offer  financial  compensation  nor  to 
absorb  the  costs  of  medical  treatment.  However,  necessary  facilities,  emergency 
treatment,  and  professional  services  will  be  available  to  research  subjects,  ^ust  as 
they  are  to  the  community  generally. 

My  signature  below  acknowledges  my  voluntary  participation  in  this  research  project 
but  in  no  way  releases  the  investigators  from  their  professional  and  ethical 
responsibility. 


Parent  or  Guardian  Date 


Witness  Date 


Investigator 
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PCI  Protocol  Committee 


Precise  of  Protocol;  Patients  with  melanoma  with  evaluable  disease  who  have 
failed  standard  therapy  will  receive  treatment  with  Interleukin- 2 , Interleukin-4 
and  tumor  infiltrating  lymphocytes  (TIL's).  When  TIL's  cannot  be  grown  to 
sufficient  number  patients  will  receive  IL-2  and  IL-4  without  adoptive  transfer 
of  cells.  Consenting  patients  with  tumors  accessible  or  repeated  biopsy  will 
also  have  TIL's  transduced  with  a marker  gene. 
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INTRODUCTION 


1 . 1 Significance 


Interleukin-2  (IL-2)  has  become  the  mainstay  for  many  immunotherapies.  It 
has  been  used  alone,  as  well  as  in  conjunction  with  a variety  of  antibodies, 
adoptive  transfer  of  cellular  reagents,  and  other  cytokines.  Only  25  - 35% 
response  rates  in  selected  tumors,  notably  melanoma  and  renal  cell  cancer,  have 
been  noted.  Many  attempts  to  further  extrapolate  these  findings  to  other  tumors 
have  been  largely  unsuccessful.  Recently,  we've  evaluated  the  role  of 
Interleukin-4  (IL-4)  when  given  alone,  and  subsequently  together  with  IL-2  in  a 
group  of  patients  at  the  National  Cancer  Institute.  A total  of  84  treatment 
courses  in  73  patients  allowed  significant  information  to  be  attained  regarding 
the  maximal  tolerated  dose  of  the  combination,  and  information  regarding  efficacy 
of  IL-2  and  IL-4.  No  antitumor  efficacy  was  noted  with  IL-4  alone,  although 
significant  responses  were  noted  in  patients  with  renal  cell  carcinoma,  melanoma, 
and  interestingly,  a single  patient  with  breast  carcinoma,  with  the  combination 
of  IL-2  and  IL-4. 

The  adoptive  transfer  of  tumor  infiltrating  lymphocytes,  cells  which  have 
been  grown  directly  from  human  melanomas  in  combination  of  IL-2  and  IL-4,  has 
been  shown  to  cause  successful  antitumor  response  in  approximately  40  - 45%  of 
patients.  Currently,  such  cells  for  adoptive  immunotherapy  protocols  are  grown 
in  combinations  of  IL-2  and  IL-4.  It  is  hoped  that  administration  of  TILs  in  the 
context  of  IL-2  and  IL-4  administration  in  vivo  would  enhance  the  efficacy  of 
these  therapies.  Since  IL-2  and  IL-4  serve  as  major  T-cell  growth  factors,  and 
likewise  cause  egress  of  lymphoid  cells  into  the  peripheral  tissues,  in  selected 
patients  we  will  use  gene  transduced  TILs  using  retroviral  vectors.  These  have 
previously  demonstrated  at  the  NCI  to  be  useful  in  the  monitoring  of  traffic  of 
such  cells  over  long  periods  of  time  and  in  assessing  some  of  the  immunologic 
parameters  in  such  patients.  These  will  be  helpful  in  optimizing  this  treatment. 

1 . 2 Background/Preliminarv  Stuuj.es 

There  are  now  three  described  T-cell  growth  factors  (TCGF)  which  mediate 
expansion  of  human  T-cells,  expecially  following  specific  T-cell  activation. 
These  include  Interleukin-2  (1,2),  Interleukin-4  (3,4),  and  Interleukin- 7 (5-7). 
We  have  utilized  IL-2  alone  or  in  conjunction  with  other  cytokines,  monoclonal 
antibodies,  or  the  adoptive  t-ransfer  of  activated  cells  in  over  652  cancer 
patients  and  demonstrated  significant  anti -tumor  effects  with  objective 
regression  of  cancer  in--2.0  - 35%  of  patients  with  selected  advanced  metastatic 
cancers  (8).  The  result.s  of  immunotherapy  with  IL-2  alone  is  shown  in  Table  1. 
The  toxic  side  effects  of  these  IL-2  based  treatments  included  malaise,  nausea 
and  vomiting,  hypertension,  fluid  retention  and  organ  dysfunction.  A search  for 
other  agents  capable  of  acting  directly  on  human  lymphoid  cells  has  been  carried 
out  in  our  laboratory  for  a number  of  years . 

Interleukin-4  (IL-4)  was  previously  defined  as  a B-cell  stimulating  factor 
(BSF-1)  and  has  also  been  referred  to  as  B-cell  differentiation  factor,  mast 
cell  growth  factor  II  and  T-cell  growth  factor  II  (9).  In  murine  studies,  IL-4 
was  shown  to  enhance  the  generation  of  lymphokine  activated  killer  cell  (LAK) 
activity  (10) , enhance  the  generation  of  the  enzyme  surrogate  associated  with 
cytotoxicity,  BLT  esterase  (11)  and  to  serve  as  a major  T-cell  growth  factor 
(12)  . Human  recombinant  IL-4  has  been  purified  from  the  product  of  a recombinant 
cDNA  clone  isolated  by  cross  hybridization  with  a murine  IL-4  cDNA  clone.  It  is 
currently  available  for  clinical  trials  following  production  in  a yeast 
expression  system.  It  is  a mutein  with  two  amino  acids  substituted  to  preclude 
glycosylation  and  has  a nonglycosylated  molecular  weight  of  approximately  15,000 
dal tons . 
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Preclinical  studies  of  Interleukin-4  in  humans  have  shown  a variety  of 
effects  on  B-cells,  T-cells,  large  granular  lymphocytes,  and  monocytes.  IL-4 
induces  proliferation  of  B-cells  activated  by  cross-linking  surface  IgM  (13,14). 
It  also  induces  low  affinity  receptors  for  IgE  (CD23)  (15)  and  class  II  MHC 

antigens  on  normal  and  malignant  B-cells  (16)  Many  of  the  effects  of  IL-4  on  B- 
cells , as  well  as  other  cells,  are  inhibited  by  Interferon  gamma.  IL-4  itself 
inhibits  IL-2  induced  effects  includng  the  IL-2  induced  proliferation  of 
monoclonal  B-cells.  IL-4  enhances  the  proliferation  of  T-cells  activated  by 
antigen  or  mitogen.  It  enhances  the  induction  of  cytolytic  T-cells  from  mixed 
leukocyte  responses,  and  enhances  the  growth  of  clones  or  lines  of  tumor 
infiltrating  lymphocytes  isolated  from  human  tumors  (4) . In  contrast  to  the 
murine  studies,  IL-4  decreases  the  IL-2  induced  generation  of  cells  with  LAK 
activity  from  the  peripheral  blood,  spleen,  bone  marrow,  and  tumor  but  is  capable 
of  generating  cells  with  LAK  activity  from  cells  exposed  to  IL-2  for  as  little 
as  4-24  hours  before  exposure  to  IL-4  or  from  the  peripheral  blood  of  patients 
recently  receiving  IL-2  (3).  On  monocytes,  IL-4  serves  as  a potent  Inducer  of 
CDll,  CD23,  and  down  regulator  of  CD14  and  IgG-Fc  receptors,  including  CD32  and 
CD64.  It  has  been  suggested  that  it  might  act  as  a potential  anti-inflammatory 
agent  in  that  it  suppresses  human  monocyte  production  of  tumor  necrosis  factor 
alpha.  Interleukin- 1 , and  prostaglandin  E-2  (17). 

The  human  IL-4  gene  product  is  not  active  on  murine  cells.  Only  limited 
studies  of  murine  IL-4  have  been  conducted  in  vivo  (Mule,  unpublished 
observations).  Recently,  however,  gene  transfection  studies  utilizing  IL-4 
introduced  into  two  murine  tumors  by  Tepper,  Leder,  and  colleagues,  have  shown 
that  IL-4  transfection  is  associated  with  tumor  regression  (18).  Similarly, 
soluble  IL-4  receptors  have  been  prepared  and,  when  administered  to  animals 
bearing  allografts,  have  been  shown  to  prolong  allograft  survival  (Widmer, 
unpublished  information).  Based  on  these  observations,  as  well  as  findings  that 
IL-4  enhances  specific  growth  of  human  tumor  infiltrating  lymphocytes,  we 
initiated  a phase  I/II  clinical  protocol  employing  recombinant  IL-4  in  the  fall 
of  1988. 

Recombinant  yeast  derived  IL-4  has  been  administered  alone  or  in 
conjunction  with  IL-2  to  73  cancer  patients  in  84  treatment  courses.  The  maximal 
tolerated  dose  of  IL-4  administered  thrice  daily  appears  to  be  20  ug/kg  and  in 
conjunction  with  IL-2  at  7.2  x lO^IU/kg  to  be  also  20  ug/kg.  IL-4  administration 
is  also  associated  with  the  development  of  vascular  leak  syndrome  with  end  organ 
dysfunction  (kidney)  presumably  secondary  to  edema,  similar  to  that  observed  with 
IL-2.  The  weight  gain  observed  with  IL-2  or  IL-4  administration  alone  appears 
to  be  increased  when  both  of  these  cytokines  are  given  together.  (Median  weight 

fain  8.6  - 9.1%  with  high  dose  of  IL-4  alone,  7.5%  with  high  dose  IL-2  alone  and 
5.2%  with  IL-4  and  IL-2).  Unusual  side  effects  occuring  prominently  during  IL-4 
treatment  include  mild  to  severe  nasal  congestion  and  endoscopically  proven 
gastritis  and  antral  gastric  ulceration  (12  episodes) . We  observed  no  responses 
(partial  or  complete)  in  48  patients  receiving  IL-4  alone  during  56  treatment 
courses  including  23  patients  with  melanoma  or  renal  cell  cancer  previously 
untreated  with  IL-2.  Five  patients  in  this  group  with  stable  disease  were 
retreated  safely,  and  received  4 courses  (one  patient) , 3 courses  (1  patient)  and 
two  courses  (3  patients)  of  therapy.  Responses  have  been  noted  in  patients 
previously  failing  IL-4  on  subsequent  IL-2  based  regimens.  A total  of  six 
responses  were  noted  in  28  patients  receiving  combinations  of  IL-2  and  IL-4 
including  1 complete  response  in  a patient  with  renal  cell  cancer,  3 partial  and 
1 mixed  response  in  patients  with  melanoma  and  1 partial  response  in  a woman  with 
breast  cancer. 

We  have  also  identified  and  characterized  a more  potent  type  of  killer 
cell  obtained  directly  from  tumors,  called  the  tumor  infiltrating  lymphocyte 
(TIL)  (19).  These  cells  are  cytolytic  T lymphocytes.  In  both  mice  and  humans, 
TIL  can  develop  the  ability  to  specifically  lyse  the  syngeneic  or  autologous 
tximor  and  not  normal  cells  or  allogeneic  tumors  (20,  21).  We  demonstrated  that 
TIL  were  from  50-100  times  more  potent  on  a per  cell  basis  than  were  LAK  cells 
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in  mediating  the  regression  of  established  cancer  in  several  murine  tumor  models 
(19)  . These  animal  experiments  led  to  clinical  trials  of  the  use  of  TIL  in 
humans  (22) . The  results  of  the  treatment  of  50  patients  with  metastatic 
malignant  melanoma  are  shown  in  Table  2.  Thirty-eight  percent  of  patients  had 
objective,  although  often  brief,  regressions  of  their  cancer.  Currently  all 
patients  in  the  Surgery  Branch,  NCI  have  their  TILs  grown  in  combinations  of  IL-2 
and  IL-4.  Similar  adoptive  transfer  studies  using  adherent  LAK  cells  (23-24) 
cultured  for  up  to  two  weeks  and  T- cells  cultures  following  in  vitro 
sensitization  to  tumor  (25)  have  been  performed  safely  here  at  the  University  of 
Pittsburgh.  We  have  also  proposed  to  administer  TIL  cells  expanded  in  IL-2  and 
IL-4  to  selected  patients  with  melanoma  while  they  are  receiving  this  combination 
of  cytokines  in  vivo . 

Extensive  studies  have  been  performed  in  the  Surgery  Branch,  NCI  to  study 
the  characteristics  of  human  TIL  and  the  mechanism  of  action  of  these  cells  in 
patients  (26)  . In  an  attempt  to  study  the  traffic  of  TIL  following  cell 
infusion,  19  infusions  of  TIL  labelled  with  Indium-111  were  given  to  18  patients 
and  the  distribution  of  these  cells  assessed  using  gamma  camera  imaging  and 
sequential  biopsies  (27).  Clear  tumor  localization  of  TIL  was  seen  on  13  of  18 
nuclear  scans  and  sequential  biopsy  data  confirmed  the  homing  of  TIL  to  tumor 
deposits.  Unfortunately,  information  regarding  persistence  of  cells  was  limited 
to  the  first  several  days  following  administration  because  of  the  short  half-life 
of  Indium- 111.  Additional  means  to  follow  transferred  cells  in  vivo  were  thus 
required. 

We  have  previously  performed  studies  of  the  retroviral  transduction  of  the 
gene  coding  for  neomycin  resistance  into  TIL  (28)  and  the  subsequent  infusion  of 
these  TIL  into  autologous  patients  with  advanced  cancer  (29) . The  retroviral 
vector  used  in  the  current  study  is  identical  to  that  used  in  our  prior  studies. 
Reports  of  these  prior  studies  are  submitted  with  this  protocol. 

Following  extensive  review  by  investigational  review  committees  of  the 
National  Cancer  Institute,  National  Heart,  Lung  and  Blood  Institute,  the 
Recombinant  DNA  Advisory  Committee  (RAC)  and  the  Food  and  Drug  Administration  we 
received  permission  to  transfer  TIL  modified  by  insertion  of  the  gene  coding  for 
neomycin  resistance  into  cancer  patients.  The  first  patient  was  treated  on  May 
22,  1989,  and  we  have  subsequently  treated  a total  of  seven  patients  with  these 
gene  modified  TIL.  Extensive  studies  have  been  conducted  on  the  first  five 
patients  and  they  are  presented  in  Tables  3 and  4 and  Figure  1 (29)  . No 
toxicities  of  any  kind  could  be  attributed  to  the  gene  modification  of  the  TIL. 
The  expected  toxicities  associated  wtih  the  concomitant  administration  of  IL-2 
were  seen.  Patients  received  up  to  1.45  x 10"  gene  transduced  TIL  populations. 
The  percent  of  cells  transduced  in  these  populations  varied  between  one  and  11%. 
In  all  cases,  integration  and  expression  of  the  NeoR  gene  was  demonstrated.  As 
shown  in  Figure  1,  gene  modified  TIL  could  be  detected  at  tumor  deposits  as  long 
as  64  days  after  gene  transduction. 

All  safety  studies  performed  in  these  patients  showed  no  evidence  of 
exposure  to  replication  competent  virus.  3T3  amplification  and  S-1-/L-  assays 
revealed  no  replication  competent  virus  present  in  the  TIL  at  the  time  they  were 
infused.  Pol3onerase  chain  reaction  analysis  for  the  viral  envelope  gene  and 
reverse  transcriptase  assay  of  the  gene-modified  TIL  culture  were  also  negative. 
Western  blot  analyses  of  patient  serum  at  various  times  after  cell  administration 
were  all  negative  for  evidence  of  exposure  to  virus  as  well.  These  studies 
demonstrated  that  gene  modification  of  the  TIL  could  be  performed  and  that  these 
TIL  could  be  infused  with  no  exposure  of  the  patient  to  a replication  competent 
virus.  These  studies  have  provided  us  sufficient  experience  to  perform  the 
proposed  studies  with  such  TIL  at  the  University  of  Pittsburgh  with  safety. 
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2 . 0  Specific  Alms 


1.  To  determine  whether  TILs  in  selected  patients  with  melanoma  grown 
in  combinations  of  IL-2  and  IL-4  will  lead  to  objective 

tumor  responses  in  patients  receiving  them. 

2.  To  assess  the  ability  of  combinations  of  IL-2  and  IL-4 
to  cause  specific  TIL  localization  at  sites  of  melanoma, 
using  gene  transduced  TILS. 

3 . 0 Research  Design  and  Methods 

3 . 1 Patient  Eligibility 

1.  Patients  must  have  histologically  confirmed  melanoma  for  which  standard 
curative  or  palliative  measures  do  not  exist  or  are  no  longer  effective.  These 
patients  have  expected  survivals  of  six  months  or  less.  Patients  previously 
treated  with  radiation  or  chemotherapy  are  eligible  for  this  treatment  protocol, 
but  patients  must  have  been  off  all  treatment  for  at  least  one  month  prior  to 
starting  this  therapy. 

2.  Women  of  child  bearing  potential  must  have  a negative  pregnancy  test. 

3.  Patients  must  have  a negtive  HIV  test. 

4.  Patients  must  be  free  of  active  systemic  infections  and  other  major 
medical  illnesses  of  the  cardiovascular  and  respiratory  systems . Only  patients 
with  an  ECOG  performance  status  of  0 or  1 should  be  placed  on  this  protocol. 
They  should  have  the  following  laboratory  values : 

a.  white  blood  cell  count  greater  than  3000/m^ 

b.  platelet  count  greater  than  150,000/m^ 

c.  bilirubin  less  than  1.6  mg/dl 

d.  creatinine  less  than  1.6  mg/dl 

3 . 2 Experimental /Research  Design 

(Note:  in  these  protocols  we  have  used  International  Units  for  units  of 

IL-2  as  recommended  by  NCI  standardization  requests.  One  Cetus  unit  is  equal  to 
6 International  Units) . 

1.  IL-2/IL-4  Treatments.  At  this  time  over  49  courses  of  IL-2/IL-4  have  been 

administered.  17  patients  received  combination  of  high  dose  IL-2  (720,000 
lU/kg)  in  combination  with  IL-4  (10  ug/kg)  without  mortality  and  tolerable 
morbidity  at  the  NIH.  We  plan  to  use  this  dose  combination  in  patients  with 
melanoma  and  who  have  not  previously  received  either  cytokine.  At  least  a 
total  of  20  patients  with  this  malignancy,  will  be  evaluated  on  this 
protocol . 


2.  TIL  Treatments . Selected  patients  with  melanoma  metastatic  to  cutaneous, 
nodal  sites  or  other  easily  accessible  surgical  or  symptomatic  sites  will  receive 
TIL'S  in  addition  to  IL-2  and  IL-4.  Patients  receiving  autologous  TIL  have 
routinely  received  2-3  x 10^^  cells  and  some  patients  have  received  as  many  as 
6 X lO”  TIL.  In  the  five  patients  shown  in  Tables  3 and  4 that  received 
combinations  of  LNL6  gene-modified  TIL  and  unmodified  TIL  up  to  3 x 10^^  TIL  were 
administered.  We  plan  on  administering  TIL  to  5 patients  initially  at  low 
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(216,000  lU/kg)  doses  of  IL-2  t.i.d.  and  lOug/kg  of  IL-4  before  escalating  to 
high  dose  IL-2  (720,000  lU/kg)  in  combination  with  IL-4  in  5 other  patients. 
Selected  patients  (those  with  readily  accessible  and  biopsiable  lesions  will  have 
a portion  of  their  cells  transduced  for  trafficking  purposes.  No  more  than  10% 
of  the  cells  administered  will  carry  the  marker  gene.  5 patients  will  receive 
such  transduced  cells  at  low  doses  of  IL-2  and  5 patients  at  high  doses  of  IL-2. 

TIL  will  be  grown  from  patients  and  will  be  transduced  with  the  NeoR 
retroviral  vector  and  expanded.  Extensive  safety  and  functional  tests  will  be 
conducted  on  these  TIL  during  this  time.  Patients  will  first  receive  a single 
infusion  of  up  to  10'°  Neo  modified  TIL  along  with  the  infusion  of  IL-2  at 
216,000  lU/kg  every  eight  hours  and  IL-4  at  lOug/kg  for  up  to  5 days.  This  dose 
of  IL-2  is  approximately  the  equivalent  of  30,000  Cetus  units/kg  which  is  one- 
third  the  dose  of  IL-2  used  in  our  previous  protocol  using  NeoR  gene  modified  TIL 
(NIH86-C-183c) . If  5 patients  do  not  reach  Grade  IV  toxicity  (see  Appendix  B) 
or  if  they  reach  Grade  IV  toxicity  easily  managed  by  concomitant  medications  (as 
in  previous  protocols)  then  patients  will  be  escalated  to  receive  up  to  10'°  TIL 
plus  IL-2  in  a similar  fashion  given  at  720,000  lU/kg.  At  least  five  patients 
will  be  treated  in  this  fashion. 

Detailed  studies  of  patient  toxicity  as  well  as  possible  therapeutic 
effects  will  be  noted.  Detailed  studies  of  the  survival  and  distribution  of 
these  cells  in  patients  will  be  conducted.  Safety  and  monitoring  studies  (see 
Sec.  3.5  and  4.2)  will  be  performed  in  a fashion  virtually  identical  to  those  in 
our  previously  approved  protocol  for  the  use  of  TIL  modified  by  the  LNL6 
retroviral  vector  (86-C-183C;  reference  21). 

3 . Growth  and  transduction  of  tumor  infiltrating  lymphocytes. 

The  procedures  used  here  are  the  same  as  those  used  in  our  previous 
protocol  at  the  NIH  involving  the  infusion  of  TIL  transduced  with  the  Neo 
resistance  gene  (protocol  86-C-183c)  (29-31).  These  are  detailed  below. 

At  least  two  days  prior  to  surgery,  peripheral  blood  lymphocytes  are 
collected  by  leukapheresis  for  four  hours.  These  are  Ficoll-Hypaque  separated 
and  the  mononuclear  cells  collected  from  the  interface,  washed  in  saline,  and 
placed  in  culture  in  gas  permeable  bags  or  hollow  fiber  devices  at  10°  cells/ml. 
Half  are  placed  into  AIMV  (a  serum  free  medium,  Gibco  Laboratories)  with  6000 
lU/ml  IL-2  (Cetus),  and  half  are  placed  into  RPMI  supplemented  with  2%  type- 
compatible  human  seruim,  penicillin  (unless  the  patient  is  allergic)  , gentamicin, 
and  6000  lU/ml  IL-2.  After  3 to  4 days,  cells  are  centrifuged  and  the 
supernatants  are  collected  and  filtered.  These  are  referred  to  as  LAK 
supernatants . 

Immediately  upon  tumor  resection,  the  specimen(s)  is  transported  to  the 
laboratory  in  a sterile  container  and  placed  on  a sterile  dissection  board  in  a 
laminar  flow  hood.  A small  representative  portion  is  taken  for  pathologic 
analysis,  and  the  rest  is  minced  into  pieces  roughly  4 mm  in  diameter.  These  are 
placed  into  an  enzyme  solution  of  collagenase,  DNAse  type  I,  and  hyaluronidase 
type  V as  previously  described  (30)  for  overnight  digestion  at  room  temperature. 
The  resulting  suspension  is  filtered  through  a wire  mesh  to  remove  any  large 
debris,  washed  in  saline,  and  placed  on  Ficoll-Hypaque  gradients.  The  interface 
containing  viable  lymphocytes  and  tumor  cells  is  collected  and  washed  in  saline, 
and  a portion  is  frozen  for  subsequent  use  as  targets. 

TIL  cultures  are  initiated  at  5 x 10^  viable  cells/ml  (tumor  plus 
lymphocytes).  For  half  the  cells,  the  fresh  medium  is  AIMV  supplemented  with 
penicillin,  fungizone,  and  6000  lU/ml  IL-2  and  1000  U/ml  IL-4  (Sterling);  for  the 
other  half,  the  fresh  medium  is  RPMI  supplemented  with  10%  human  serum, 
penicillin,  gentamicin,  fungizone,  and  120  or  6000  lU/ml  IL-2  with  1000  U/ml  IL- 

4.  The  cultures  are  placed  into  6 -well  tissue  culture  dishes  and  incubated  at 
37°  in  humidified  incubators  with  5%  CO2.  LAK  supernatant  at  up  to  20%  will  be 
used  in  some  cultures . 
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Usually  the  lymphocyte  density  is  not  much  increased  at  the  end  of  seven 
days  in  culture,  and  the  cultures  are  collected,  centrifuged,  and  resuspended  at 
5 X 10^  total  viable  cells/ml  in  newly  prepared  80%/20%  medium  mixtures  of  the 
same  type.  Occasionally  a culture  will  have  increased  lymphocyte  density  and 
need  medium  replenishment  prior  to  seven  days.  After  this  first  passage,  TILs 
are  subcultured  by  dilution  when  the  density  is  between  1.5  x 10^  and  2.5  x 10° 
cells  per  ml;  densities  of  subcultures  are  established  between  3 x 10°  and  6 x 
10°  ml.  Cultures  are  kept  in  6 -well  dishes  when  the  volume  is  less  than  1 liter, 
and  transferred  to  3 liter  polyolefin  bags  (Fenwal)  or  into  hollow  fiber 
cartridges  (30a)  as  previously  described  when  the  volume  reaches  one  liter.  The 
subcultures  from  bags  may  be  accomplished  with  Fluid  Fill/Weigh  Units  (Fenwal) , 
which  are  programmed  to  pump  prescribed  weights  of  TIL  culture  and  fresh  medium 
into  a new  bag.  When  subculture  volumes  exceed  3 liters,  the  fresh  medium  used 
is  AIMV.  Cultures  growing  in  serum- containing  medium  are  thus  diluted  into  AIMV, 
and  no  further  LAK  supernatant  is  added  to  cultures  growing  in  serum- containing 
or  serum- free  medium. 

Tumor- inf iltrating  lymphocytes  will  be  transduced  no  later  than  when  the 
total  number  of  lymphocytes  is  about  1-5  x 10®.  Up  to  one -half  of  the  TIL 
culture  is  centrifuged,  the  medium  is  saved,  and  the  cells  are  resuspended  in  the 
viral  supernatant  with  5ug/ml  protamine  (31) . Multiplicities  of  infection  are 
at  least  2.  and  up  to  20.  The  cells  in  viral  supernatant  are  placed  into  800  ml 
tissue  culture  flasks  at  200  ml/flask  and  incubated" at  37°  for  2 hours.  During 
incubation,  the  flasks  are  agitated  every  15  minutes  to  resuspend  the  cells.  The 
original  medium  is  centrifuged  to  remove  any  remaining  cells  and  decanted  into 
new  containers.  At  the  end  of  2 hours,  the  cells  are  centrifuged  and  resuspended 
in  the  original  cleared  medium.  If  the  density  is  such  that  subculturing  is 
necessary,  the  cells  are  diluted  slightly  to  a density  of  about  10°  ml  and  placed 
into  fresh  6 -well  tissue  dishes  for  continued  incubation.  The  following  day,  the 
above  transduction  procedure  is  repeated.  If  the  cell  density  at  the  conclusion 
of  this  second  tr^sduction  is  such  that  subculturing  is  necessary,  the  cells  are 
diluted  to  5 X 10°/ml  for  continued  incubation. 

When  TIL  are  to  be  selected  in  G418,  the  TIL  are  cultured  for  3 to  5 days 
after  the  second  transduction  and  then  G418  is  added  directly  to  the  culture  bags 
to  a final  concentration  of  300  ug/ml  G418.  After  10  to  12  days  the  cells  are 
washed  and  resuspended  at  3 to  6 x 10°  cells/ml  in  fresh  medium  not  containing 
G418  and  then  cultured  as  described  above. 

After  each  split  of  the  TILs  (approximately  once  a week)  cultures  are  sent 
to  microbiology  to  detect  bacterial  organisms.  Mycoplasma  testing  will  be 
performed  one  week  before  infusion  by  a commercial  testing  service.  When  the 
total  TILs  for  a patient  are  ready  for  harvest,  5 x 10°  cells  are  taken  for 
cytological  examination.  Cytospins  are  examined  for  the  presence  of  remaining 
tumor.  At  least  200  cells  are  studied  and  therapy  proceeds  only  when  no  tumor 
cells  are  found.  Other  TIL  samples  are  taken  for  characterization  of  cell 
surface  markers  and  for  assessment  of  cytotoxicity  using  techniques  identical  to 
that  in  our  previous  protocol.  Briefly,  TILs  are  stained  with  fluorescent- 
labeled  antibodies  (Leu2,  Leu3 , Leu4,  Leu7,  Leull,  Leul5,  Leul9 , LeuM3 , HLA-DR, 
and  Tac) . Chromium  release  assays  are  performed  with  K562,  Daudi , autologous 
tumor,  and  allogeneic  tumor  targets. 

At  the  time  of  cell  collection,  one  liter  of  saline  for  injection  is 
pumped  through  the  collection  chamber  and  the  centrifuge  is  stopped.  TILs  are 
resuspended  in  the  collection  bag,  the  centrifuge  is  started  again,  and  another 
liter  of  saline  is  pumped  through  to  fully  wash  the  TILs  free  of  tissue  culture 
medium  components.  The  cells  are  then  filtered  through  a platelet  administration 
set  into  600  ml  transfer  packs  (Fenwal),  and  50  ml  of  25%  albumin  and  450,000  lU 
of  IL-2  are  added  to  the  200  to  300  ml  volume  of  cells  in  saline.  The  TIL  are 
infused  over  30  to  60  minutes  through  a central  venous  catheter. 
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4.  Cytokines 


a.  Interleukin-2 . The  recombinant  IL-2  used  in  this  trial  will  be  provided  by 
the  Division  of  Cancer  Treatment,  National  Cancer  Institute  (supplied  by  the 
Cetus  Corporation,  Emeryville,  CA) . The  IL-2  will  be  provided  as  a lyophilized 
powder  and  will  be  reconstituted  with  1,2  ml/vial.  Each  vial  contains 
approximately  1.2  mg  of  IL-2  (specific  activity  18  x 10°  lU/mg)  . Less  than  0.04 
ng  of  endotoxin  are  present  per  vial  as  measured  by  the  limulus  amebocyte  assay. 
Each  vial  also  contains  5%  mannitol  and  approximately  130  - 230  ug  of  sodium 
dodecyl  sulfate/mg  of  IL-2,  Following  reconstitution  the  IL-2  will  be  diluted 
in  15  ml  of  D5W  and  will  be  infused  intravenously  as  a dose  of  720,000  lU/kg  over 
a 15  minute  period  every  8 hr  prior  to  the  IL-4.  For  patients  receiving  TIL, 
cytokines  will  begin  from  two  to  24  hr  after  the  TIL  infusion.  IL-2  and  IL-4 
will  be  given  for  up  to  five  consecutive  days  as  tolerated.  Under  no 
circumstances  will  more  than  15  doses  of  IL-2  or  IL-4  be  administered.  The  same 
toxicity  criteria  will  be  used  as  in  our  previous  protocol  (86-C-183c),  as 
detailed  in  Appendix  B..  Doses  may  be  skipped  depending  on  patient  tolerance. 
Doses  will  be  skipped  if  patients  reach  grade  III  or  grade  IV  toxicity.  If  this 
toxicity  is  easily  reversed  by  supportive  measures  then  additional  doses  may  be 
given. 

b.  Interleukin-4 . Recombinant  IL-4  is  supplied  by  Sterling  Drug  Inc,  (Malvern, 
PA) . It  is  diluted  in  20  ml  of  normal  saline  containing  a final  concentration 
of  0.25%  normal  human  serum  albumin.  One  vial  containing  100  ug  of  IL-4  was 
noted  to  have  1,5  x 10^  units  of  activity  in  a biologic  assay  perfomed  at  Immunex 
(Seattle,  WA)  . Both  IL-2  and  IL-4  will  be  infused  sequentially,  giving  the  IL-2 
first  intravenously  over  no  longer  than  15  minutes  using  an  infusion  pump. 

5,  Dose  Modification.  Dose  modification  is  based  on  the  table  presented  in 
Appendix  B. 

Constitutional  symptoms:  Fever  and  arthritis:  If  Grade  3 or  4 toxicity 
occurs  patients  will  have  a dose  interruption.  Treatment  will  commence  again 
following  improvement  of  toxicity  to  level  1 or  2.  No  dose  modification  will 
take  place  unless  Grade  3 or  4 toxicity  occurs  on  subsequent  cycles. 

Hematology  and  coagulation  toxicity:  Patients  developing  Grade  4 
hematology  and  coagulation  toxicity  during  therapy  will  have  treatment 
interruption.  When  hematology  and  coagulation  toxicity  returns  to  < 2 , therapy 
may  be  reinstituted  at  the  same  dosage  level.  If  Grade  4 hematology  and 
coagulation  toxicity  continues  at  these  doses,  then  the  dose  of  IL-2  will  be 
reduced.  Patients  will  be  removed  from  study  for  persistent  or  recurrent  Grade 
4 toxicity. 

Infection  or  hemorrhage:  Patients  developing  Grade  3 or  greater  infectious 
or  hemorrhagic  toxicity  during  therapy  will  have  treatment  interruption.  When 
toxicity  returns  to  < 2,  treatment  can  be  continued.  If  Grade  3 or  greater 
toxicity  recurs,  then  the  dose  of  IL-2  will  be  reduced  by  50%.  Patients  will  be 
removed  from  study  for  persistent  or  recurrent  Grade  3 or  greater  toxicity. 

Other  gastrointestinal  toxicity:  Patients  developing  Grade  3 or  worse  GI 
toxicity  during  therapy  will  have  treatment  interruption.  When  GI  toxicity 
returns  to  < 2 , treatment  will  be  continued  at  the  same  dosage  level.  If  Grade 
3 or  worse  GI  toxicity  continues,  then  the  dose  of  IL-2  will  be  reduced  by  50%. 
Patients  will  be  removed  from  study  for  persistent  or  recurrent  Grade  3 or  worse 
toxicity  at  the  50%  dose  of  IL-2. 

Renal  toxicity:  Patients  developing  Grade  4 or  worse  renal  toxicity  during 
therapy  will  have  treatment  interruption.  When  renal  toxicty  returns  to  < 2 , 
therapy  will  be  continued  at  the  same  dosage  level.  If  Grade  4 or  worse  renal 
toxicity  continues  at  this  dose,  then  the  dose  of  IL-2  will  be  reduced  by  50%. 
Patients  will  be  removed  from  study  for  persistent  or  recurrent  Grade  4 or  worse 


[842] 


Recombinant  DNA  Research,  Volume  14 


toxicity  at  the  50%  dose  of  IL-2. 


Cardiovascular  toxicity:  Patients  developing  Grade  3 cardiovascular 

toxicity  during  therapy  will  have  treatment  interruption.  When  cardiovascular 
toxicity  returns  to  < 2 , therapy  will  be  continued  at  the  same  dose  level.  If 
Grade  3 cardiovascular  toxicity  continues  at  this  dose,  then  the  dose  of  IL-2 
will  be  reduced  by  50%,  Patients  will  be  removed  from  study  for  persistent  or 
recurrent  Grade  3 toxicity  at  the  50%  dose  of  IL-2,  Any  patient  with  Grade  4 
toxicity  will  be  removed  from  study. 

Neurotoxicity : Patients  developing  Grade  3 or  worse  neurotoxicity  during 

therapy  will  have  treatment  Interruption,  When  neurotoxicity  returns  to  < 2 , 
therapy  will  be  continued  at  the  same  dose  level.  If  Grade  3 or  worse 
neurotoxicity  continues,  then  the  dose  of  IL-2  will  be  reduced  by  50%,  Patients 
will  be  removed  from  study  for  persistent  or  recurrent  Grade  3 or  worse  toxicity 
at  the  50%  dose  of  IL-2, 

Cutaneous  and  allergy  toxicity:  Patients  developing  Grade  3 or  worse 

toxicity  during  therapy  will  have  treatment  interruption.  When  toxicity  returns 
to  <3,  therapy  will  continue  at  the  preceeding  dosage  level.  If  Grade  3 or  worse 
toxicity  continues,  then  the  dose  of  IL-2  will  be  reduced  by  50%,  Patients  will 
be  removed  from  study  for  persistent  or  recurrent  Grade  3 or  worse  toxicity  at 
the  50%  dose  of  IL-2, 

6,  Concommitant  Therapy,  Patients  may  receive  concommitant  medications  to 
control  the  side  effects  of  therapy.  These  medications  have  included: 

a.  Acetaminophen  650  mg  PO  every  4 hours; 

b.  Indome thac in  50  - 75  mg  PO  every  6 hours; 

c.  Ranitidine  20  mg/hr  intravenously  continuously; 

d.  Oxacillin  Ig  IV  q 4 hours  for  prophylaxis  of  line  sepsis; 

e.  Mycostatin  oral  susp,  5 cc,  swish  and  swallow  every  12  hours 

f.  Meperidine  (25  - 50  mg)  IV  prn  to  control  chills  when  they  occur 

g.  Hydroxyzine  hydrochloride  (25  mg  PO  every  6 hours  prn)  to 
treat  pruritus 

h.  A variety  of  antiemetics  and  antidiarrheals  including 
loperamide,  sandostatin  and  intravenous  fluids 

i.  When  necessary  low  doses  (<5ug/kg/hr)  of  phenylephrine  and 
dopamine  will  be  used  to  support  blood  pressure  and  urine  output. 

j . Diuretics  including  furosemide  and  hydrochlorothiazide  will 
be  administered  as  needed  to  initiate  diuresis, 

7.  Schedule , Following  the  first  cycle  of  therapy  to  tolerance  (usually  over 
3-5  days)  and  a period  of  rest,  patients  will  receive  an  identical  cycle  10-14 
days  later.  These  2 cycles  of  therapy  will  constitute  a single  course  and  may 
be  repeated  after  6-8  weeks  if  responses  are  noted  or  if  there  is  stable  disease 
after  the  first  treatment  course.  Patients  may  continue  therapy  at  2-3  monthly 
intervals  if  progression  or  complete  disappearance  of  lesions  are  not  noted. 
Subsequent  therapy  will  not  Include  more  than  three  treatment  courses. 
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3.3  SETTING 


Most  patients  will  be  treated  in  an  inpatient  oncology  ward  although  some 
may  require  transfer  to  the  ICU  to  receive  some  of  their  therapy,  especially  if 
it  requires  pressors. 

3.4  PREPARATION  OF  THE  Neo-R  VECTOR  CONTAINING  SUPERNATANT. 


The  NeoR  vector  was  constructed  by  modifying  the  Moloney  murine  leukemia 
vector  by  techniques  similar  to  those  previously  described.  Retroviral  vector 
supernatant  is  produced  by  harvesting  the  cell  culture  medium  from  the  PA317 
packaging  line  developed  by  Dr.  A.  Dusty  Miller  (33,  35).  This  line  has  been 
extensively  characterized  and  was  used  by  us  in  our  previous  studies  of  the 
infusion  of  TIL  modified  by  the  LNL6  vector.  These  studies  and  preparation  of 
supernatant  will  all  be  carried  out  by  Dr.  Moen  and  colleagues  at  GTI  (see 
letter) . The  Neo  vector  preparations  from  PA317  will  be  extensively  tested  to 
assure  that  no  detectable  replication  competent  virus  is  present.  Tests  for 
replication  competent  virus  will  be  conducted  on  both  the  vector  supernatant  and 
on  the  TIL  after  transduction.  Testing  will  be  the  same  as  previously  approved 
for  the  LNL6  supernatants  used  to  introduce  the  NeoR  gene  into  TIL  (NCI-5B 
protocol  86-C-183c).  The  following  tests  will  be  run  on  the  producer  line  and/or 
the  viral  supernatant: 

1.  The  viral  titer  will  be  determined  on  3T3  cells.  Viral  preparations 
wijth  titers  greater  than  5 x 10^  colony  forming  units/ml  will  be  used. 

2.  Southern  blots  will  be  run  on  the  producer  line  to  detect  the  NeoR 

gene . 

3.  Sterility  of  the  producer  line  and  the  supernatant  will  be  assured  by 
testing  for  aerobic  and  anaerobic  bacteria,  fungus  and  for  mycoplasma. 

4.  Viral  testing  will  be  performed  including: 

a.  Map  test 

b.  LCM  virus 

c.  Thymic  agent 

d.  S+/L-  assay  for  ecotropic  virus 

e.  S+/L-  for  xenotropic  virus 

f.  S+/L-  for  ampho tropic  virus 

g.  3T3  amplification. 

The  retroviral  supernatant  will  not  be  used  to  transduce  TIL  infused  into 
patients  until  approval  is  received  from  the  Food  and  Drug  Administration. 

3.5  TESTS  ON  THE  TRANSDUCED  TIL  POPULATION. 

Following  transduction  and  growth  of  the  TIL  populations  the  following 
tests  will  be  performed  on  the  TIL  prior  to  infusion  into  patients. 

1.  Cell  viability  will  be  greater  than  70%  as  tested  by  trypan  blue  dye 
exclusion. 

2.  As  in  all  prior  TIL  protocols,  cytologic  analysis  will  be  performed 
on  over  200  ceTls  prior  to  infusion  to  assure  that  tumor  cells  are 
absent . 
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3.  Sterility  will  be  assured  by  testing  for  aerobic  and  anaerobic 
bacteria,  fungus  and  mycoplasma. 

4.  S+/L-  assay  including  3T3  amplification  must  be  negative. 

5.  PCR  assay  for  the  absence  of  4070A  envelope  gene  must  be  negative. 

6.  Reverse  transcriptase  assay  must  be  negative. 

7.  Southern  blot  will  be  run  on  the  transduced  TIL  to  assure  that  intact 
provirus  is  present. 

8.  IL-2  will  be  withdrawn  ffrom  the  culture  medium  of  an  aliquot  for  at 
least  one  week  to  assure  that  cells  do  not  exhibit  autonomous  growth 
in  the  absence  of  IL-2. 

9.  Cytotoxicity  against  the  autologous  and  at  least  two  other  targets  will 
be  tested.  The  phenotype  of  the  cells  will  be  tested  by  flow 
cytometric  analysis. 

The  S+/L-  assay,  the  3T3  amplification  assay  and  the  polymerase  chain 
reaction  assay  are  detailed  in  Appendix  C. 

PATIENT  EVALUATION 


Parameters  to  be  Measured 

Pre  During  Therapy  Week 


Studv 

D3 

D5 

D6 

D15 

D17 

D19 

D20 

7 

Physical  exam 

X 

X 

History 

X 

X 

X 

Performance  Status 

X 

X 

Assess  for  Antitumor 

Effect' 

X 

X 

Chemistry  Survey^ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Vital  Signs 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Weight 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CBC,  Diff,  Platelet 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PT,  PTT 

X 

X 

X 

X 

X 

X 

FEVl,  ABCs 

X 

EKG 

X 

X 

X 

CXR 

X 

X 

X 

X 

X 

Cardiac  Stress  Test 

(pts>50) 

X 

U/A  and  Culture 

X 

HbsAg,  HIV  Ab 

X 

Brain  CT  or  MRI 

X 

Assess  for  adverse 

events  status 

X 

PCR  on  PBL  to  detect 

Neo  gene 

X 

X 

X 

X 

X 

X 

Tumor  biopsy 

(if  feasible) 

X 

X 

X 

X 

X 

Western  blot 

(4070A  envelope) 

(in  TIL  pts) 

X 

X 

4 

To  include  assessment  of  all  sites  of  disease. 


^Includes  total  bilirubin,  SCOT,  LDH,  Alkaline  Phosphatase,  Creatinine,  Bun,  CPK 
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1 .  Pretreatment 


a.  Complete  physical  examination  noting  in  detail  the  exact 
size  and  location  of  any  lesions  that  exist. 

b.  Complete  chemistry  survey  including  electrolytes,  liver 
function  tests,  calcium,  magnesium,  creatinine,  BUN,  CPK. 

c.  CBC  differential  count,  PT,  PTT<  platelet  count. 

d.  Urine  analysis  and  culture. 

e.  Hepatitis  screen. 

f.  HIV  screen. 

g.  Pregnancy  test  if  woman  between  the  ages  of  16  and  50. 

h.  Chest  x-ray. 

i.  Electrocardiogram. 

j . Baseline  x-rays  and  nuclear  medicine  scans  to  evaluate  the 
status  of  disease. 

k.  CT  scan  or  MRI  scan  of  brain. 

l.  45  ml  of  clotted  blod  for  serum  storage  and  45  ml  of  anti- 
coagulated blood  for  mononuclear  cell  cryopreservaton. 

Selected  patients  may  undergo  pretreatment  lymphocytapheresis . 

m.  Biopsy  of  tumor,  if  possible  with  minimal  morbidity. 

2.  During  Treatment.  Patients  will  have  a complete  blood  count  and 
chemistry  analysis  panel  at  least  every  other  day  and  a chest  x-ray  performed 
each  week  during  treatment. 

During  the  infusion  of  the  transduced  cells,  patients  will  be  monitored 
closely.  Vital  signs  including  blood  pressure,  pulse,  and  respirations  will  be 
measured  every  15  minutes  during  the  cell  infusion  and  every  30  minutes  for  at 
least  four  hours  or  until  the  patient  is  stable.  A pulse  oximeter  may  be  used 
for  on-line  measurement  of  oxygen  saturation  during  and  for  the  four  hours  after 
cell  infusion  as  well.  If  the  systolic  blood  pressure  drops  below  80mm/Hg,  or 
the  oxygen  saturation  drops  below  90%  during  the  cell  infusion,  the  cell  infusion 
will  be  terminated  immediately. 

3.  Post -Treatment  Complete  evaluation  of  evaluable  lesions  with  physical 
examination,  biopsy,  if  feasible,  and  appropriate  x-rays  and/or  scans  prior  to 
each  cell  infusion  cycle  and  at  approximately  eight  weeks  after  the  end  of 
treatment  to  evaluate  response  to  treatment.  Which  studies  will  be  done  will  in 
part  by  dictated  by  known  sites  of  disease,  but  will  at  least  include  a CT  scan 
of  the  chest  and  abdomen.  Biopsies  of  skin,  tumor  and  lOcc  of  blood  for 
evaluation  of  TIL  homing  & persistence  will  be  carried  out  at  1-  3-  6-  15-  20- 
davs  and  then  monthly  if  possible.  The  major  goal  of  this  study  is  to  determine 
whether  TIL*s  can  home  and  persist  at  tumor  sites. 

Western  blot  analysis  of  patient  serum  to  determine  possible  exposure  to 
retrovirus  envelope  proteins  will  be  performed  at  7 to  8 weeks  after  treatment 
in  patients  receiving  transduced  TILs . 
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It  is  understood  that  the  performance  of  an  individual  study  or  test  as  specified 
in  this  protocol  is  subject  to  factors  such  as  patient  compliance,  scheduling 
difficulties,  equipment  malfunction,  or  the  clinical  judgement  of  the  principal 
investigator  or  the  patient  care  physician,  and  that  a test  therefore  may  not  be 
done  in  an  individual  instance  with  no  violation  of  the  protocol.  However,  any 
systematic  modification  of  the  original  protocol  in  this  regard,  whether  related 
to  patient  safety  or  not,  will  be  submitted  to  the  IRB  for  approval. 

4.  Criteria  for  response.  Complete  response  is  defined  as  the 
disappearance  of  all  clinical  evidence  of  disease  for  at  least  four  weeks. 
Partial  response  is  defined  as  the  50%  or  greater  decrease  of  the  sum  of  the 
products  of  perpendicular  diameters  of  all  lesions  lasting  at  least  four  weeks 
with  no  increase  in  existing  lesions  or  appearance  of  new  lesions.  Any  patient 
having  less  than  a partial  response  is  considered  to  be  non- responsive  to 
treatment . 

5.0  POTENTIAL  SIDE  EFFECTS  AND  REPORTING  OF  ADVERSE  REACTIONS. 

1.  Reporting  of  adverse  reactions.  Adverse  drug  reactions  (ADRs)  to  the  IND 
Drug  will  be  reported  promptly  to  the  Investigational  Drug  Branch.  ADR  reports 
are  required  even  if  there  is  only  a suspicion  of  a drug  effect.  (Call  IDB  at 
301-496-7957) . 

Previously  unknown  Grade  2 and  Grade  3 reactions  will  be  reported  to  the 
NCI  in  writing  using  the  "NCI  Adverse  Reactions  Form  for  Investigational  Agents" 
within  10  working  days . 

Grade  4 (life-threatening)  reactions  and  patient  deaths  while  on  treatment 
will  be  reported  to  NCI  by  phone  within  24  hours . 

A written  report  will  follow  within  10  working  days.  Written  reports  will 
be  sent  to: 


Investigational  Drug  Branch 
Cancer  Therapy  Evaluation  Program 
P.O.  Box  30012 
Bethesda,  Maryland  20824 

All  adverse  reactions  should  also  be  reported  to  the  IRB. 

2.  Side  Effects  of  IL-2  and  IL-4  A variety  of  side  effects  have  been  associated 
with  IL-2  administration.  We  have  had  experience  with  the  use  of  high-dose  IL-2 
either  alone  or  in  combination  with  cells  or  other  cytokines  in  1,039  courses  in 
652  patients.  A listing  of  the  side  effects  and  their  incidence  is  presented  in 
Table  5.  A listing  of  the  side  effects  of  IL-4  in  73  patients  is  presented  in 
Table  6 Phase  lA,  IL-4  qd;  IIB,  IL-4  tid;  II,  IL-4  and  IL-2). 

All  side  effects  will  be  graded  using  the  standard  toxicity  sheet  used  in 
prior  IL-2  protocols  presented  in  Appendix  B. 

3 . Potential  risks  of  retroviral  mediated  gene  modification  (29). 

a)  Insertional  mutagenesis.  The  Moloney  murine  leukemia  virus  used  in  this 
vector  construct  can  cause  T cell  lymphomas  in  certain  strains  of  mice.  The 
possibility  of  causing  malignancy  in  cells  secondary  to  the  random  insertion  of 
the  retroviral  vectors  in  the  genome  exists , though  the  actual  risk  of  this 
occurring  is  thought  to  be  low. 

The  design  of  the  proposed  protocol,  however,  includes  time  for  extensive 
testing  of  TIL  following  exposure  to  the  retroviral  vector  prior  to  infusion  into 
the  patient.  Tests  of  the  viral  supernatant  as  well  as  of  the  actual  TIL  used 
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for  infusion  will  be  conducted  to  assure  that  no  replication  competent  virus  is 
present  in  either  preparation.  In  addition,  tests  will  be  performed  on  the 
transduced  TIL  populations  themselves  to  assure  that  they  remain  dependent  on  IL- 
2/IL-4  for  their  continued  proliferation.  TIL  are  dependent  on  IL-2  and  IL-4  for 
their  continued  growth  and  will  die  in  the  absence  of  IL-2.  IL-2  and  IL-4  will 
be  withdrawn  from  an  aliquot  of  the  culture  prior  to  TIL  infusion  to  assure  that 
TIL  retain  their  dependence  on  these  cytokines. 

b)  Risk  from  murine  retrovirus . Exposure  of  the  cancer  patient  to 
retrovirus  could  theoretically  pose  a risk  of  insertional  mutagenesis.  It  should 
be  emphasized,  however,  that  careful  tests  will  be  conducted  to  assure  that  the 
patient  is  not  exposed  to  replication  competent  virus.  The  retrovirus  derived 
from  the  Moloney  murine  leukemia  virus  has  been  modified  so  that  it  no  longer 
contains  any  intact  viral  genes  and  thus  cannot  produce  the  envelope  proteins 
necessary  to  package  its  RNA  into  an  intact  infectious  virus  (32  - 35).  To 
assemble  the  retrovirus,  a retrovirus  packaging  cell  line  was  used  that  contained 
a second  defective  retrovirus  which  expresses  the  viral  structural  proteins. 
This  packaging  cell  line  does  not  produce  replication  competent  retrovirus 
because  of  multiple  modifications  made  to  the  second  retrovirus  that  prevent  its 
replication,  including  removal  of  signals  required  for  RNA  encapsidation,  reverse 
transcription,  and  integration.  Multiple  assays  will  be  performed  on  the 
packaging  cell  line,  the  retroviral  vector  supernatant  as  well  as  on  the  TIL 
prior  to  infusion  to  insure  that  no  replication  competent  virus  is  present. 
These  tests  will  include  S+/L-  assays  including  3T3  amplification,  PCR  assays  for 
the  envelope  gene,  and  assays  for  reverse  transcriptase.  Any  supernatants  or  TIL 
with  evidence  of  any  replication  competent  virus  will  not  be  utilized.  The  3T3 
amplification  and  S+/L-  assays  are  thought  to  be  capable  of  detecting  a single 
replication  competent  viral  particle  per  ml.  These  studies  will  initially  be 
done  at  GTI . 

Prior  safety  studies  have  shown  that  exposure  of  primates  to  large 
infusions  of  infectious  murine  amphotrophic  virus  produce  no  acute  pathologic 
effects  (36) . In  a study  of  21  primates  receiving  retroviral  mediated  gene- 
modified  autologous  bone  marrow  cells  no  animal  showed  evidence  of  toxicity 
related  to  the  gene  transfer  for  as  long  as  4 years  after  Infusion  (37, 
unpublished  data) . 

More  recently  we  have  seen  a cancer  develop  in  a mouse  that  received  large 
amounts  of  retroviral  vector  supernatant  by  the  intraperitoneal  route.  We  are 
currently  conducting  studies  to  see  if  this  tumor  is  in  an3^way  related  to  the 
retroviral  transfer.  It  should  be  emphasized,  however,  that  these  mice  were 
exposed  to  large  amounts  of  retroviral  vector  and  that  the  patients  in  the 
proposed  protocol  will  not  be  exposed  to  the  vector  supernatant.  TIL  will  be 
transduced  with  the  retroviral  vector  supernatant  and  then  the  TIL  will  be  washed 
extensively  and  then  grown  for  several  weeks  in  the  absence  of  supernatant.  The 
TIL  will  then  be  washed  extensively  again  prior  to  reinfusion  into  the  patient. 

c)  Limitation  of  the  usefulness  of  aminoglycoside  antibiotics.  The  NeoR 
gene  product,  neomycin  phosphotransferase  (NPT) , phosphorylates  the  3'  hydroxyl 
group  of  the  aminohexose  I of  neomycin  and  its  analogues,  thereby  inactivating 
the  antibiotic.  While  amikacin  may  be  inactivated  by  this  enzyme,  gentamicin  and 
tobramycin  do  not  contain  an  hydroxyl  at  the  3'  position  and  are  not  inactivated 
(38,39).  Therefore,  introduction  of  the  NeoR  gene  would  not  exclude  the  use  of 
aminoglycosides  or  any  other  conventional  antibiotic  that  may  be  needed  in  the 
clinical  management  of  these  patients. 
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6.0  STATISTICAL  CONSIDERATIONS 


As  a Phase  II  trial,  this  study  has  the  goal  of  detecting  responses  in 
treated  patients.  To  reduce  the  risk  of  treating  patients  on  an  unacceptable, 
inactive  treatment  protocol,  there  will  be  an  early  stopping  rule.  The  study 
will  proceed  in  two  stages.  In  the  first  stage,  20  patients  will  be  treated. 
If  3 or  fewer  responses  are  observed,  the  study  will  terminate.  If  4 or  more 
responses  are  observed,  the  study  will  proceed  to  a second  stage,  accruing  an 
additional  20  patients.  If  the  second  stage  is  completed  with  a total  of  11  or 
more  responses  observed  among  the  ^ patients  treated,  it  will  be  concluded  that 
the  treatment  is  deserving  of  further  study.  On  the  other  hand,  if  the  study 
terminates  at  the  first  stage  or  if  the  responses  total  10  or  fewer,  the 
treatment  will  not  be  recommended  for  further  study.  Direct  comparison  of  skin, 
blood  and  tumor  will  be  made  at  each  time  point  and  compared  to  data  obtained  in 
patients  previously  receiving  IL-2  alone  in  those  treated  with  transduced  TIL*s. 

6.1  AIM  1:  ASSESSMENT  OF  EFFICACY 


We  wish  to  distinguish  between  an  objective  response  rate  (CR  + PR)  of  20%, 
which  is  unsatisfactory,  and  a response  rate  of  40%,  which  is  large  enough  to  be 
of  clinical  interest.  The  study  design  is  chosen  to  achieve  this  goal.  The  two- 
stage  design  described  above  has  the  following  characteristics: 

1.  The  probability  is  less  than  10%  of  making  a "Type  II  error,"  i.e.  , 
of  rejecting  the  treatment  when  the  true  response  rate  is  40%  or 
greater. 

2.  The  probability  is  less  than  10%  of  making  a "Type  I error,"  or 
recommending  the  treatment  for  further  study  when  the  true  response 
rate  is  20%  or  less. 

3.  The  study  design  is  optimal  in  the  sense  that  it  minimizes  the  expected 
sample  size  among  designs  with  characteristics  1)  and  2) , if  the  true 
response  rate  is  20% . 

The  confidence  interval  reported  for  the  response  rate  will  be  the  exact  interval 
based  on  the  binomial  distribution.  In  the  unexpected  eventuality  of  a very  high 
response  rate,  this  interval  may  differ  substantially  from  the  exact  confidence 
interval  based  on  the  two-stage  sampling  design.  In  this  case,  both  intervals 
will  be  reported. 

6 . 2 Aim  2:  Evaluation  of  toxicity. 

Toxicities  will  be  tabulated  by  type  and  severity. 

6.3  Aim  3:  Trafficking  and  persistence  of  cells. 

Depending  on  the  quantitative  data  obtained  following  recovery  of  gene 

marked  cells . appropriate  statistical  tests  will  be  performed  to  compare 
trafficking.  Our  assays  (see  data  appendix)  can  detect  by  semiouantitative  PCR 
1/10^  marked  cells.  Since  biopsy  samples  will  consist  of  at  least  a gram  (10°  - 
10^  cells)  and  blood  samples  10°  monanuclear  cells/ml.  we  should  have  ^ 
excellent  chance  of  observing  TIL  traffick  and  persistence.  A result  will  be 
considered  positive  when  the  appropriate  negative  controls  are  truly  negative  and 
if  it  is  repeated  at  least  once.  We  would  expect  in  each  patient  to  generate  a 
data  matrix  as  shown  on  the  following  page: 
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Anticipated  PCR  Results 


Day 

Blood 

Skin 

Tumor 

Controls 

Pre 

<l/10l-  5 

<1/10^ 

1/10^ 

1 

I-IOO/IO^ 

It 

II 

II 

3 

If 

II 

It 

II 

6 

It 

If 

i-io/io’ 

It 

15 

II 

10-100/10^ 

II 

20 

<1/105 

It 

If 

II 

50 

<1/105 

II 

II 

II 

80 

<1/10^ 

It 

It 

II 

etc . 


1/10^  - loVio^ 


Controls  will  consist  of  transduced  K562  or  TIL  added  to  graded  numbers  of 
lymphocytes,  skin  or  tumor  to  insure  that  detection  was  possible  on  each  day  of 
assay.  We  expect  that  peripheral  blood  will  haye  only  transiently  detectable 
cells  and  that  txjmor  biopsies  (as  long  as  tumor  is  accesssable  during  a response) 
will  have  cells  peristing  over  the  period  of  study.  We  will  compare  our  results 
with  those  that  we  previously  obtained  at  the  NCI.  IF  there  is  a suggestion  of 
prolonged  survival  of  worked  TIL's  at  tumor  sites  then  a subsequent  randomized 
study  directly  comparing  IL-2  and  IL-2/IL-4  will  need  to  be  considered. 


7.0  RESPONSIBILITIES 

(1)  Consent  - Drs.  Lotze/Rubin/Edington/Posner/Wolmark 

(2)  IL-2/IL-4  Administration  - Same/Medical  and/or  Surgical  Oncology 
Staff 

(3)  Tumor  biopsy  - Any  member  of  Surgical  Oncology  Section 

(4)  TIL  growth  - Drs.  Whiteside/Elder  and  colleagues 

(5)  Preparation  of  viral  supernatants  and  safety  testing  - Dr. 

Moen/ Anderson  at  GTI . 

8.0  RISK  AND  BENEFITS 

Interleukin-2  can  cause  the  following  types  of  side  effects:  Fever, 

chills,  skin  rash,  or  other  allergic  reactions,  headache,  fatigue,  weight  gain, 
flu-like  symptoms  (fever,  chills),  diarrhea,  shortness  of  breath,  low  blood 
pressure,  low  blood  counts  which  could  lead  to  an  increased  risk  of  bruising  or 
bleeding,  abnormal  liver  function,  decrease  in  kidney  function,  and  production 
of  antibodies  against  the  administered  IL-2. 

There  are  also  side  effects  which  have  been  associated  with  the  use  of  IL- 
2,  but  occur  much  less  frequently.  These  include  the  following:  extremely  high 

fever,  nausea,  vomiting,  and  overproduction  by  the  body  of  a certain  kind  of 
white  blood  cells  called  eosinophils,  arthritis,  and  unfavorable  effect  on 
patients  who  have  certain  infections  within  their  nervous  systems. 

Interleukin-4  may  cause  flu- like  symptoms  such  as  fever,  chills,  fatigue, 
loss  of  appetite,  weight  loss,  headache,  nasal  congestion,  nausea,  vomiting, 
gastritis  or  gastric  \ilcer,  diarrhea.  IL-4  may  also  cause  a lowering  of  the 
white  blood  cell  count  which  may  increase  the  risk  of  infection,  may  cause 
abnormal  elevation  of  liver  enzyme,  abnormal  kidney  function  and  low  blood 
pressure . 
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A Phase  I study  of  the  combination  of  these  two  agents  has  found  that  the 
doses  being  administered  in  this  protocol  have  been  well  tolerated  in  a small 
number  of  patients.  More  severe  or  new  toxicities  may  be  encountered  with 
combinations  of  these  agents. 

Individual  patients  may  benefit  by  having  their  tumors  shrink  or  disappear. 
Symptoms  related  to  cancer  may  improve  if  shrinkage  of  tumor  is  achieved.  The 
population  of  patients  with  cancer  may  benefit  from  this  trial  which  may  define 
the  role  of  combination  IL-2  and  lL-4  alone  or  with  TIL  in  the  treatment  of 
cancer . 

9.0  COST  AND  PAYMENTS 


Patients  and/or  their  insurance  carriers  will  be  expected  to  pay  for  the 
cost  of  treatment  and  evaluation.  IL-2  and  IL-4  will  be  supplied  free  of  charge 
through  the  National  Cancer  Institute.  Every  effort  will  be  made  to  ensure  that 
payment  will  be  forthcoming  prior  to  enrolling  patients.  The  growth  of  TIL's 
will  be  paid  for  by  outside  sources  of  funding. 
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CONSENT  TO  ACT  AS  A SUBJECT  IN  AN  INVESTIGATIONAL  STUDY 


TITLE:  The  Treatment  of  Patients  with  Advanced  Cancer  Using 

Interleukin- 2 , Interleukin-4  and  Tumor  Infiltrating 
Lymphocytes 

Principal  Investigator:  Michael  T.  Lotze,  M.D. 

Professor  of  Surgery 
Chief,  Section  of 
Oncologic  Surgery 
University  of  Pittsburgh 
Associate  Director 
Pittsburgh  Cancer  Institute 

Purpose  of  the  Study: 

Your  disease  has  spread  to  portions  of  your  body  such  that  conventional  methods 
of  therapy  such  as  drug  therapy,  surgery,  and  radiotherapy  are  no  longer  felt  to 
be  beneficial.  Treatments  being  offered  to  you  may  be  helpful  to  your  disease 
although  these  are  experimental  therapies  and  it  is  not  possible  to  determine  the 
likelihood  of  benefit  at  this  time.  The  purpose  of  this  study  is  to  determine  the 
maximum  doses  of  a treatment  consisting  of  your  own  gene-modified  immune 
lymphocytes  and  IL-2  and  IL-4  that  can  be  administered  to  patients.  Since  this 
is  a new,  experimental  treatment,  we  will  carefully  monitor  the  effects  of 
treatment  on  the  growth  of  your  tumor.  You  will  receive  the  administration  of  two 
substances  into  your  bloodstream.  These  substances  are  interleukin-4  (IL-4)  and 
interleukin-2  (IL-2).  IL-2  and  IL-4  are  biological  substances  normally  produced 
by  the  body  in  small  amounts.  Using  new  biotechnology  techniques  they  can  be 
produced  in  large  amounts  in  yeast.  These  substances  have  been  purified  and  will 
be  injected  into  your  bloodstream. 

Description: 

Your  physicians  will  conduct  a history,  and  physical  examination  at  the 
beginning  of  each  treatment  week.  In  addition,  blood  tests  (2  tablespoons  of 
blood)  will  be  performed  just  before  your  treatment  and  three  times  during 
therapy  to  determine  the  safety  of  continuing  your  treatment.  Routine  x-rays 
such  as  computed  axial  tomographic  cans  (CAT  scans)  of  your  brain,  chest,  and 
abdomen,  bone  scan  and  a chest  x-ray  will  be  performed  prior  to  beginning  this 
treatment.  In  addition  a -blood  test  for  the  AIDS  and  hepatitis  viruses  will  be 
conducted.  A bone  scan,  chest  x-ray  and  CAT  scans  of  the  chest  and  abdomen  will 
be  repeated  every  6-8  weeks  to  determine  the  response  of  your  tumor  to  the 
treatment.  Heart  tests  such  as  an  ECG  will  be  performed.  If  you  are  over  45  or 
have  any  risk  factor  for  coronary  artery  disease  (hardening  of  the  arteries)  you 
will  be  asked  to  have  a stress  test  performed  to  determine  whether  you  can 
tolerate  this  treatment.  This  test  will  require  you  to  walk  on  a treadmill  while 
your  heart  is  being  monitored.  If  you  have  any  history  of  lung  problems  a 
pulmonary  function  test  will  be  performed  to  determine  whether  you  can  tolerate 
this  treatment.  Pulmonary  function  test  is  an  examination  during  which  you  blow 
into  a machine  which  measures  the  volume  of  your  lungs  and  their  ability  to 
oxygenate  your  blood.  A sample  of  blood  may  be  taken  from  your  artery  in  your 
wrist  to  determine  the  amount  of  oxygen  your  blood  during  the  examination. 

You  will  receive  the  IL-4  with  the  IL-2  every  eight  hours  for  up  to  five  days. 
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It  is  hoped  that  your  tumor  might  shrink  in  response  to  this  treatment  although 
this  can  not  be  determined  precisely  since  experience  with  IL-4  and  IL-2 
administration  has  not  been  obtained  in  patients.  You  should  know  that  there  is 
no  benefit  to  you  from  having  the  gene  inserted  into  your  lymphocytes  but 
important  information  may  be  derived  that  will  help  others. 


Risks  and  Benefits . 


The  administrtion  of  the  interleukin- 2 and  interleukin- 4 could  cause  side 
effects  that  include  weight  gain,  which  can  reach  as  much  as  20  pounds  of  fluid 
over  several  weeks.  This  weight  gain  results  in  swelling  in  your  extremities  and 
can  result  in  accumulation  of  fluid  in  the  lungs  that  can  cause  shortness  of 
breath.  Shortness  of  breath  is  common  and  you  may  require  oxygen  during  some 
portion  of  this  treatment.  Other  side  effects  include  fever  and  chills  that 
generally  canbe  eliminated  by  use  of  appropriate  medications.  You  also  might 
develop  nausea,  diarrhea,  a skin  reaction  with  itching,  nasal  congestion  and 
abnormalities  in  kidney  and  liver  function.  You  also  may  develop  confusion 
ranging  from  forgetfulness  to  disorientation.  Other  possible  side  effects 
include  feelings  of  tiredness  and  dry  mouth.  Some  patients  develop  very  high 
fevers  and  very  rarely  a hole  in  the  intestine  (perforation)  may  occur.  It  is 
also  possible  that  your  blood  counts  may  drop  and  that  you  might  require  red 
blood  cell  and  platelet  transfusions. 

It  is  very  unlikely,  though  possible,  that  this  treatment  could  cause  your 
death.  This  treatment  can  also  cause  heart  problems  including  low  blood  pressure, 
abnormal  heart  beats,  damage  to  the  heart,  and  in  some  instances  heart  attacks. 
In  previous  studies  these  side  effects  have  been  transient  and  have  returned  to 
normal  after  discontinuing  the  administration  of  interleukin- 2 . Other  unknown 
side  effects  may  occur.  The  side  effects  related  to  IL-4  treatment  include  weight 
gain,  nausea,  vomiting,  nasal  congestion  and  occasional  irritation  of  the  stomach 
(gastritis)  or  ulcer  with  bleeding. 

For  the  administration  of  these  substances  it  may  be  necessary  to  place  a 
plastic  tube  (catheter)  into  a vein  either  on  the  upper  chest  wall  or  in  the  neck 
that  will  be  threated  into  a central  vein  in  the  body.  Other  intravenous  needles 
may  be  needed  in  the  upper  extremities.  This  care  may  be  performed  in  the 
Intensive  Care  Unit.  Placement  of  these  catheters  may  injure  the  lung  rarely 
requiring  that  a chest  tube  be  used  to  evacuate  the  air. 

You  will  be  required  to  return  to  the  University  of  Pittsburgh  for  follow- 
up studies  at  two  and  four  weeks  after  treatment.  It  is  possible  that  the 
treatment  will  be  repeated  every  four  weeks  or  until  the  disease  progresses. 

If  your  disease  recurs  after  treatment  in  this  protocol  then  you  will  be 
eligible  to  be  considered  for  other  protocols  at  the  University  of  Pittsburgh  and 
you  will  receive  treatment  as  indicated  by  your  disease  or  referred  elsewhere  for 
such  treatment.  As  this  is  a new  therapy  side  effects  that  may  cause  your 
condition  to  deteriorate  may  be  encountered.  You  will  be  watched  closely  for  any 
side  effects. 

Your  records  may  be  reviewed  by  organizations  outside  the  University  of 
Pittsburgh,  such  as  commercial  companies  producing  the  drugs.  Your  privacy  will 
be  protected  in  any  recording  or  reporting  of  this  information. 
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TIL^  S . Some  patients  who  have  available  tumor  may  have  as  part  of  their 
treatment  the  addition  of  cultured  lymphocytes  taken  directly  from  the  tumor. 
If  you  are  such  a patient  you  will  be  notified.  If  possible,  a section  of  one 
of  your  tumors  will  be  surgically  removed,  and  we  will  try  to  isolate  the 
Ijrmphocytes  (a  type  of  immune  cell)  from  within  the  tumor  and  grow  them  in  the 
laboratory  in  large  numbers.  If  this  can  be  accomplished  successfully,  then 
these  lymphocytes  --  known  as  tumor  infiltrating  lymphocytes  (TIL)  --  will  be 
returned  to  you  by  vein  immediately  before  starting  the  IL-2  and  IL-4 
administration.  You  will  receive  the  lymphocytes  intravenously  (by  vein) . This 
will  be  followed  in  two  to  24  hours  by  an  infusion  by  vein  of  IL-2 
and  IL-4  every  eight  hours  for  up  to  five  days.  To  receive  the  therapy,  you  will 
be  admitted  to  the  hospital  for  about  seven  days.  After  10  - 14  days  you  will 
be  given  a second  cycle  of  treatment  when  possible. 

The  administration  of  the  TIL  may  cause  fever,  chills,  and  shortness  of 
breath.  Based  on  our  previous  experience,  these  side  effects  are  expected  and 
should  only  last  a few  hours.  Because  these  lymphocytes  are  grown  from  your 
tumor,  it  is  possible  that  the  lymphocytes  we  return  to  you  may  contain  tumor 
cells.  This  may  make  your  condition  worse,  but  we  will  carefully  examine  the 
lymphocytes  that  you  are  given  to  decrease  the  chance  that  this  may  occur. 


Gene  Marked  TIL. 

Although  treatment  with  the  tumor  infiltrating  lymphocytes  (TIL)  can  shrink 
tumors  in  some  patients , many  patients  do  not  respond  to  treatment  and  even  those 
that  exhibit  shrinkage  may  show  regrowth  of  the  tumor  after  a short  period  of 
time  (months).  Recent  scientific  advances  have  made  it  possible  to  modify  the 
genetic  makeup  of  the  the  TIL  in  an  effort  to  make  the  TIL  detectable  in  your 
body.  The  scientific  advance  is  called  "retroviral -mediated  gene  transfer"  and 
allows  us  to  insert  a gene  into  some  of  your  l3nnphocytes . 

If  you  decide  to  participate  in  this  part  of  the  study,  a gene  will  be 
inserted  into  a portion  of  your  lymphocytes  by  a special  laboratory  technique. 
These  special  lymphocytes  are  referred  to  as  "marked"  lymphocytes  (or  "marked" 
TIL)  . A gene  is  a part  of  a chromosome  (hereditary  material)  that  contains  the 
information  a cell  needs  to  make  proteins.  By  inserting  a gene  into  your  tumor 
infiltrating  lymphocytes,  we  will  be  able  to  distinguish  these  marked  lymphocytes 
from  all  other  cells  in  your  body.  Thus,  we  will  be  able  to  study  some  important 
aspects  of  their  life  span  and  function. 

The  following  procedure  will  be  used  to  insert  gene  from  bacteria  into  your 
lymphocytes.  Your  lymphocytes  will  be  isolated  from  your  tumor  as  usual.  A 
portion  of  these  lymphocytes  will  have  the  gene  inserted.  The  gene  is  attached 
to  a harmless  virus  from  mice  that  can  enter  your  lymphocytes,  taking  the  gene 
with  it. 

These  "marked"  lymphocytes  are  then  grown  in  the  laboratory  in  large 
numbers.  Special  tests  are  performed  on  these  marked  lymphocytes  to  determine 
if  they  are  growing  properly  with  no  abnormalities  so  as  to  minimize  the 
foreseeable  risks  to  you  (see  below) . If  no  abnormalities  in  the  marked  cells 
are  identified,  they  will  be  given  back  to  you  through  your  vein  along  with  the 
other  unmarked  lymphocytes  at  the  appropriate  time. 
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There  are  some  potential  risks  to  this  procedure.  First,  even  though  the 
virus  used  to  insert  the  gene  into  your  lymphocytes  cannot  grow  and  is  considered 
harmless  to  you,  it  is  possible  that  events  could  occur  within  the  cell  that 
allows  the  virus  to  grow  or  cause  the  cell  to  become  cancerous . To  minimize  this 
possibility,  the  gene-marked  lymphocytes  will  be  tested  and  if  any  abnormalities 
are  found,  they  will  be  discarded.  However,  since  this  is  a new  procedure,  we 
do  not  know  whether  or  not  the  marked  cells  could  become  abnormal  after  they  have 
been  injected.  In  a number  of  animal  experiments,  we  have  been  unable  to 
demonstrate  either  virus  production  or  the  development  of  cancer  cells  for 
greater  than  two  years  after  treatment.  There  is  a remote  possibility,  however, 
that  the  altered  tumor  infiltrating  l}anphocytes  that  we  administer  could  cause 
a tumor.  Second,  the  inserted  gene  produces  a protein  that  inactivates  certain 
antibiotics.  These  antibiotics  are  not  commonly  used  to  treat  infections  in 
humans,  and  many  other  antibiotics  are  available  that  will  not  be  inactivated  and 
would  be  effective  in  treating  bacterial  infections. 

We  emphasize  that  this  procedure,  called  retroviral -mediated  gene  transfer, 
has  only  been  used  before  in  very  few  human  patients.  Because  this  procedure  is 
relatively  new,  it  is  possible  that  despite  our  extensive  efforts,  other 
unforeseen  problems  may  occur  including  the  very  remote  possibility  that  death 
may  occur. 

You  will  undergo  biopsy  of  tumor  and  other  tissue,  including  skin,  muscle 
and  blood  if  available  on  days  1-2-3-7-14-21-28  and  then  monthly  as  possible. if 
available,  on  several  occasions  before  and  after  the  TIL  are  given.  Blood  and 
tissue  specimens  will  be  taken  where  possible  to  follow  the  life  span  and 
function  of  these  marked  cells  at  monthly  intervals  thereafter. 

This  clinical  procedure  has  attracted  a great  deal  of  attention  from  the 
lay  media.  We  will  make  every  effort  to  protect  the  confidentiality  of  you  and 
your  family.  However,  because  of  this  media  interest  there  is  a greater  risk 
than  usual  that  information  concerning  you  and  your  treatment  will  appear 
publicly  without  your  consent. 


Follow-Up 

After  you  recseive  each  cycle  of  therapy  you  will  be  discharged  from  the 
hospital.  At  six  to  eight  weeks  after  the  last  treatment  you  will  be  required 
to  return  to  the  University  of  Pittsburgh  for  follow-up  studies.  Tests  used  to 
decide  if  your  tumor  has  responded  to  the  therapy  will  be  similar  to  those  you 
had  before  beginning  the  therapy. 

If  your  disease  recurs  after  treatment  in  this  protocol,  you  will  be 
eligible  to  be  considered  for  other  protocols  at  the  National  Cancer  Institute 
and  you  will  receive  treatment  as  indicated  by  your  disease  or  referred  elsewhere 
for  sue  treatment.  As  this  is  a new  therapy,  side  effects  that  may  cause  your 
condition  to  deteriorate  may  be  encountered.  You  will  be  watched  closely  for  any 
side  effects. 


You  are  free  to  withdraw  your  consent  to  participate  in  this  study  at  the 
University  of  Pittsburgh  and  seek  care  from  any  physician  at  any  time. 
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New  Information 


If  new  information  about  Interleukin- 2 , Interleukin- 4 , or  TIL's  becomes 
known  to  the  investigators  during  the  course  of  the  study  which  may  affect  your 
willingness  to  continue  to  participate,  it  will  be  provided  to  you. 

Cost  and  Payments 

You  will  be  expected  to  provide  insurance  coverage  for  payments  for  all 
routine  and  subsequent  care,  and  for  any  sickness  or  problems  that  may  arise  out 
of  the  nature  of  your  disease.  You  will  be  charged  as  for  routine  treatments  for 
all  outpatient  visits,  hospitalization,  routine  blood  samples  and  other  tests 
performed  to  evaluate  the  course  of  your  tumor  prior  to  and  following  this 
program  of  therapy.  IL-2.  IL-4.  TIL^s  and  the  gene  marking  procedure  will  be 
supplied  free  of  charge.  This  study  is  monitored  by  the  National  Cancer 
Institute . 

Confidentiality 

You  understand  that  any  information  obtained  about  you  from  this  research, 
including  answers  to  questionnaires,  history,  laboratory  data,  findings  on 
physical  examination,  biopsy,  surgery,  or  audio  or  videotapes  will  be  kept 
confidential.  You  do  understand  that  your  research  records,  like  hospital 
records,  may  be  subpoenaed  by  court  order.  It  has  been  explained  to  you  that 
your  identity  will  not  be  revealed  in  any  description  or  publication  of  this 
research.  Therefore,  you  consent  to  such  publication  for  scientific  purposes. 


Scientifically  trained  and  properly  authorized  employees  of  the  drug  (IL-2 
or  IL-4)  manufacturers,  of  the  Food  and  Drug  Administration, the  National  Cancer 
Institute  and  the  Pittsburgh  Cancer  Institute  may  inspect  the  relevant  records. 

Right  to  Withdraw 

You  understand  that  you  are  free  to  refuse  to  participate  in  this  study  or 
to  withdraw  at  any  time  and  that  your  decision  will  not  adversely  affect  your 
care  at  this  institution  or  cause  a loss  of  benefits  to  which  you  might  otherwise 
be  entitled.  You  also  understand  that  investigator (s)  may  require  that  you 
withdraw  from  the  study  but  that  we  would  strongly  encourage  yu  to  continue  to 
participate  in  long  term  follow-up  so.  that  this  information  from  the 
administration  of  gene  marked  TIL's  mieht  be  obtained. 

Compensation  for  Illness  or  Injury 

You  understand  that  in  the  event  of  a physical  injury  or  illness  resulting 
from  the  research  procedure  no  monetary  compensation  will  be  made,  but  any 
immediate  emergency  medical  treatment  which  may  be  necessary  will  be  provided. 
You  can  call  the  investigator  to  obtain  information  about  treatment  if  it  is 
needed. 
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Voluntary  Consent:  You  certify  that  you  have  read  the  preceding  or  it  has  been 
read  to  you  and  that  you  understand  its  contents.  Any  questions  you  have 
pertaining  to  the  research  have  been  answered  by  the  staff  or  will  be  answered 
by  Drs . Michael  Lotze,  Joshua  Rubin  or  Howard  Edington.  Any  questions  concerning 
your  rights  as  a research  subject  will  be  answered  by  the  Office  of  the  Senior 
Vice  President,  Health  Sciences.  A copy  of  this  consent  form  will  be  given  to 
you.  Your  signature  below  means  that  you  have  freely  agreed  to  participate  in 
this  project. 


Patient/Subject  Signture 


Date 


You  certify  that  I have  explained  to  the  above  individual  the  nature  and  purpose, 
potential  benefits  and  possible  risks  associated  with  participating  in  this 
program,  have  answered  any  questions  that  have  been  raised,  and  have  witnessed 
the  above  signature. 


Investigator's  Signature 


Date 
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APPENDIX  C 


ABSTRACT  OF  PROTOCOL 


A study  of  patients  with  advanced  cancer  who  have  failed  standard  therapy  will  receive 
treatment  with  Interleukin-2,  Interleukin-4  and  tumor  infiltrating  lymphocytes  (TIL).  An  aliquot 
of  TIL  cells  will  be  exposed  to  retroviral  vector  containing  supernatant  for  the  purpose  of 
marking  a portion  of  the  TIL  cells.  The  genetically  marked  TIL  cells  will  be  infused  with  the 
population  of  TIL  cells  to  serve  as  a "tracer"  of  the  infused  TIL  cells.  The  marked  TIL  cells 
can  be  detected  by  the  presence  of  the  gene  inserted  by  the  retroviral  vector.  At  various  times 
after  administration  of  the  TIL  to  the  patient,  samples  of  blood,  lymph  nodes,  and  tumor  will 
be  obtained  and  tested  for  the  presence  of  marked  TIL.  The  gene  marked  TIL  will  be  used  to 
evaluate  the  survival  and  trafficking  of  the  infused  TIL.  The  information  obtained  by  marking 
the  TIL  will  hopefully  provides  clues  on  how  to  further  improve  therapy  for  other  patients. 
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APPENDIX  D 


NONTECHNICAL  ABSTRACT  OF  PROTOCOL 


Many  patients  have  advanced  cancer  that  has  not  responded  to  standard  therapies.  For 
these  patients,  TIL  (tumor  infiltrating  lymphocyte)  therapy  offers  a new  treatment  protocol  which 
has  shown  some  encouraging  results.  In  this  therapy,  a portion  of  the  patient’s  tumor  is 
removed  and  taken  to  the  laboratory.  In  the  laboratory  the  tumor  portion  is  processed  in  a way 
to  encourage  the  growth  of  white  cells,  called  lymphocytes,  which  are  found  in  (had  infiltrated) 
the  tumor.  These  tumor  infiltrating  lymphocytes  are  grown  to  large  numbers  in  way  that  kills 
the  cancer  cells.  These  TIL  are  than  infused  back  into  the  patient  through  a vein.  These  TIL 
are  given  with  compounds,  interleukin-2  and  interleukin-4,  which  can  enhance  the  anti-tumor 
immune  response  of  the  patient  as  well  as  the  TIL. 

TIL  therapy  has  been  shown  to  be  effective  in  a fraction  of  patients  receiving  this 
therapy.  At  this  time  it  is  not  known  why  some  patients  get  a favorable  response  with  TIL 
therapy  and  some  patients  do  not.  In  order  to  further  understand  TIL  therapy,  it  is  important 
to  be  able  to  follow  the  TIL  cells  after  they  are  given  back  to  the  patient.  This  way  it  will  be 
possible  to  determine  if  the  length  of  TIL  survival  or  the  ability  of  the  TIL  to  "home"  or  return 
to  the  tumor  is  related  to  the  response  the  patient  experiences.  Since  the  TIL  are  from  the 
patient,  there  is  no  way  to  distinguish  them  from  the  other  cells  of  the  patient.  In  order  to  tell 
the  TIL  from  the  patients  other  cells,  a means  to  mark  the  cells  is  necessary.  In  other  clinical 
tests  with  TIL  it  has  been  shown  that  the  TIL  can  be  marked.  This  marking  involves  the 
insertion  of  a new  gene  into  a portion  of  the  TIL  cells  by  a technique  called  retroviral-mediated 
gene  transfer.  These  marked  TIL  can  therefore  be  detected  by  modem  scientific  techniques  and 
distinguished  from  the  patients  other  cells. 

The  addition  of  a marker  gene  into  a portion  of  the  TIL  will  provide  no  immediate 
benefit  for  the  patient.  It  would  provide  useful  information  about  the  therapy  itself.  This 
information  may  enable  the  design  of  better  TIL  treatment  plans  to  help  future  patients.  The 
risks  associated  with  the  gene  marking  procedure  are  minimal.  The  opportunity  to  leam  more 
about  TIL  therapy  so  that  future  patients  may  be  helped  is  the  reason  for  using  gene  marked 
TIL. 
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specific  incidence  rates  of  Alzheimer's 
disease,  and  (3)  to  foster  research  on 
selective  risk  factors  and  protective 
factors  for  Alzheimer’s  disease — the 
purpose  is  no  less  than  to  hasten  the 
search  for  the  cause(s). 

For  additional  information,  please 
contact;  Ms.  Chally  L.  Tate, 
Neuroscience  and  Neuropsychology  of 
Aging  Program,  National  Institute  on 
Aging,  National  Institutes  of  Health, 
Building  31,  room  5C35,  9000  Rockville 
Pike,  Bethesda,  Maryland  20892, 
Telephone:  (301)  496-9350,  FAX:  (301) 
496-1494. 

Dated;  June  26, 1991. 

Bemadine  Healy, 

Director,  National  Institutes  of  Health. 

(FR  Doc.  91-15777  Filed  7-1-91;  8:45  am] 
BILLING  CODE  4140-01-M 


Human  Gene  Therapy  Subcommittee; 
Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Human  Gene  Therapy  Subcommittee  (a 
subcommittee  of  the  Recombinant  DNA 
Advisory  Committee)  on  July  29-30, 

1991,  The  meeting  will  be  held  at  the 
National  Institutes  of  Health  (NIH), 
Building  31,  Conference  Room  6,  9000 
Rockville  Pike,  Bethesda,  Maryland 
20892,  starting  on  July  29  at 
approximately  9 a.m.  to  adjournment  on 
July  30  at  approximately  5 p.m. 

The  meeting  will  be  open  to  the  public 
to  discuss  the  following  proposed 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  (51  FR  16958); 

I.  Addition  to  Appendix  D of  the  “NIH 
Guidelines"  Regarding  a Human  Gene 
Transfer  Protocol/Dr.  Freeman 

In  a letter  dated  May  10, 1991,  Dr. 

Scott  M.  Freeman  of  the  University  of 
Rochester  School  of  Medicine  indicated 
his  intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  A»dvisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is:  “Gene  Transfer  for 
the  Treatment  of  Cancer." 

IL  Addition  to  Appendix  D of  the  “NIH 
Guidelines”  Regarding  a Human  Gene 
Therapy  Protocol/Dr.  Lotze 

In  a letter  dated  June  4, 1991,  Dr. 
Michael  T.  Lotze  of  the  University  of 
Pittsburgh  School  of  Medicine  indicated 
his  intention  to  submit  a human  gene 
therapy  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is:  “Immunization  of 


Cancer  Patients  with  Autologous  Tumor 
Transduced  with  IL-2  Retroviral 
Vectors:  In  Vivo  Sensitivity  to  Tumor 
Antigens  (VISTA)." 

III.  Additions  to  Appendix  D of  the  “NIH 
Guidelines"  Regarding  Human  Gene 
Therapy  Protocols/Dr.  Rosenberg 

In  a letter  dated  June  6, 1991,  Dr. 
Steven  A.  Rosenberg  of  the  National 
Institutes  of  Health  indicated  his 
intention  to  submit  two  human  gene 
therapy  protocols  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval. 

The  first  protocol  is  entitled: 
“Immunization  of  Cancer  Patients  Using 
Autologous  Cancer  Cells  Modified  by 
Insertion  of  the  Gene  for  Tumor 
Necrosis  Factor.” 

The  second  protocol  is  entit'ed: 
“Immunization  of  Cancer  Patients  Using 
Autologous  Cancer  Cells  Modified  by 
Insertion  of  the  Gene  for  Interleukin-2.” 

IV.  Addition  to  Appendix  D of  the  “NIH 
Guidelines”  Regarding  a Human  Gene 
Therapy  Protocol/ Dr.  Wilson 

In  a letter  dated  June  7, 1991,  Dr. 

James  M.  W'ilson  of  the  University  of 
Michigan  Medical  Center  indicated  his 
intention  to  submit  a human  gene 
therapy  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval  The  title 
of  this  protocol  is:  “Gene  Therapy  of 
Familial  Hypercholesterolemia.” 

V.  Addition  to  Appendix  D of  the  “NIH 
Guidelines”  Regarding  a Human  Gene 
Therapy  Protocol/Dr.  Nabel 

In  a letter  dated  June  7, 1991,  Dr.  Gary 
j.  Nabel  of  the  University  of  Michigan 
Medical  Center  indicated  his  intention 
to  submit  a human  gene  therapy 
protocol  to  the  Human  Gene  Therapy 
Subcommittee  and  the  Recombinant 
DNA  Advisory  Committee  for  formal 
review  and  approval.  The  title  of  this 
protocol  is:  “Gene  Therapy  as  Related  to 
the  Immunotherapy  of  Cancer.” 

V.  Other  Matters  To  Be  Considered  by 
the  Committee, 

Protocols  which  are  approved  by  the 
Human  Gene  Therapy  Subcommittee 
will  be  forwarded  to  the  Recombinant 
DNA  Advisory  Committee  for 
consideration  during  their  October  7-8. 
1991,  meeting. 

Attendance  by  the  public  will  be 
limited  to  space  available.  Members  of 
the  public  wishing  to  speak  at  this 
meeting  may  be  given  such  opportunity 
at  the  discretion  of  the  Chair. 

Dr.  Nelson  A.  Wivel,  Director,  Office 
of  Recombinant  DNA  Activities, 


National  Institutes  of  Health,  Building 
31,  room  4B11,  Bethesda,  Maryland 
20892,  telephone  (301)  496-9838,  fax  (301) 
496-9839,  wiU  provide  materials  to  be 
discussed  at  this  meeting,  roster  of 
committee  members,  and  substantive 
program  information.  A summary  of  the 
meeting  will  be  available  at  a later  date. 

O.MB's  “Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592, 
June  1, 1980)  requires  a statement 
concerning  the  official  government 
programs  contained  in  the  Catalog  of 
Federal  Domestic  Assistance.  Normally 
NIH  lists  in  its  announcements  the 
number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice 
covers  not  only  virtually  every  NIH 
program  but  also  essentially  every 
Federal  research  program  in  which  DNA 
recombinant  molecule  techniques  could 
be  used,  it  has  been  determined  not  to 
be  cost  effective  or  in  the  public  interest 
to  attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  Federal 
program  would  be  included  as  many 
Federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
AT//  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
affected. 

Dated:  June  25. 1991. 

Betty  J.  Beveridge, 

Committee  Management  Officer.  NIH. 

(FR  Doc.  91-15663  Filed  7-1-91:  8:45  am] 
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DEPARTMENT  OF  THE  INTERIOR 
Bureau  of  Land  Management 
[UT-920-91-4120-10] 

Utah  and  Colorado:  Uinta 
Southwestern  Utah  Regional  Coal 
Team  Meeting 

AGENCY:  Bureau  of  Land  Management. 
Interior. 

ACTION:  Notice  of  regional  coal  team 
meeting.  

SUMMARY:  In  accordance  with  the 
responsibility  outlined  in  the  Federal 
Coal  Management  Regulations  (43  CFR 
part  3400),  the  Regional  Coal  Team 
(ROT)  for  the  presently  decertified  Uinta 
Southwestern  Utah  Federal  Coal 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research:  Actions 
Under  the  Guidelines 

agency:  National  Institutes  of  Health. 
PHS.  DHHS. 

action:  Notice  of  Actions  Under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

suMr;iARY:  This  nodce  sets  forth  seven 
actions  to  be  taken  by  the  Director. 
NadonaJ  Institutes  of  Health  (NIH). 
under  the  May  7, 1988,  NIH  GuideUnes 
for  Research  Involving  Recombinant 
DNA  Molecules  (51 FR 16958). 

EFFECTIVE  DATE:  July  18, 1991. 

FOR  FURTHER  INFORMATION  CONTACT: 
Additional  information  can  be  obtained 
from  Dr.  Nelson  A.  WiveL  Director, 
Office  of  Recombinant  DNA  Activities, 
Office  of  Science  Policy  and  Legislation, 
National  Institutes  of  Health,  Building 
31,  room  4B11.  Bethesda,  Maryland 
20892  (301)  496-983a 
SUPPUEMENTARY  INFORMATION:  Today 
seven  actions  on  being  promulgated 
under  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 
These  seven  actions  were  published  for 
comment  in  the  Federal  Register  of 
September  13. 1990  (55  FR  37846). 
December  27. 1990  (55  FR  53258).  and 
April  29. 1991  (56  FR  19776).  and 
reviewed  and  recommended  for 
approval  by  the  NIH  Recombinant  D.NA 
Advisory  Committee  (RAC)  at  its 
meetings  on  October  16. 1990.  February 
4.  1990.  and  May  30-31. 1991 

L Background  infonnation  and 
Decisions  on  Actions  Under  the  “NIH 
Guidelines" 

A.  Revision  of  Appendix  K of  the  ’"NIH 
Guidelines” Regarding  Establishment  of 
Guidelines  for  Level  of  Containment 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP) 

Revision  of  appendix  K of  the  NIH 
Guidelines  Regarding  Establishment  of 
Guidelines  for  Level  of  Cor.tairunent 
Appropriate  to  Good  Industrial  Large 
Scale  Practices  (GILSP).  In  a letter  dated 
June  28, 1990,  the  Industrial 
Biotechnology  Association  (IBA)  and  the 
Pharmaceutical  Manufacturers 
Association  (PMA)  requested  that  the 
Recombinant  DNA  Advisory  Committee 
revise  appendix  K of  the  NIH  Guidelines 
to  reflect  a formalization  of  suitable 
containment  practices  and  facilities  for 
the  conduct  of  large-scale  experiments 
involving  recombinant  DNA-derived 
industrial  microorganisms.  This  request 


included  proposed  definitions  and 
requirementa  pertaining  to  the  requested 
changes. 

This  request  was  published  for 
comment  in  the  Federal  Register  on 
September  13. 1990  (55  FR  37848). 

During  the  RAC  meeting  on  October 
16. 1990,  the  members  considered  the 
recommendations  made  by  the  Revision 
of  the  NIH  Guidelines  Subcommittee. 
Following  a discussion,  it  was  dedded 
that  further  modifications  of  appendix  K 
were  necessary.  Accordingly,  the  matter 
was  referred  back  to  the  subcommittee. 

The  Revision  of  the  NIH  Guidelines 
Subcommittee  met  on  December  7. 1990, 
and  developed  recommendations  to  the- 
Recombinant  DNA  Advisory  Committee 
for  their  meeting  on  February  4, 1991. 

This  request  was  published  in  die 
Federal  Register  for  comment  on 
December  27, 1990  (55  FR  53258), 

At  the  meeting  of  February  4, 1991.  the 
Recombinant  DNA  Advisory  Committee 
considered  the  recommendations  of  the 
Revision  of  the  NIH  Guidelines 
Subcommittee.  The  RAC,  by  a vote  of  15 
in  favor,  none  opposed,  and  one 
abstention,  approved  a revision  of 
appendix  K wUch  reads  as  follows. 

Appendix  K.  Physical  Containment  for  Large* 
S^e  Uses  of  Organisms  Containing 
Recombinant  DNA  Molecules 

This  part  of  the  Guidelines  specifies 
physical  containment  guidelines  for  large- 
scale  (greater  than  10  liters  of  culture] 
research  or  production  involving  viable 
organisms  containing  recombinant  DNA 
molecules.  It  shall  apply  to  large-scale 
research  or  production  activities  as  specified 
in  Section  OI-B-S  of  the  Guidelines.  It  is 
important  to  note  that  this  appendix 
addresses  only  the  biological  hazard 
associated  with  organisms  containing 
recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation  of 
such  organisms  (e.g..  toxic  properties  of 
products:  physical,  mechanical  and  chemical 
aspects  of  downstream  processing]  are  not 
addressed  and  muat  be  considered 
separately,  albeit  in  conjunction  with  this 
appendix. 

All  provisions  of  the  Guidelines  shall  apply 
to  large-scale  research  or  production  with  the 
following  modifications: 

• Appendix  K shall  replace  portions  of  ‘ 
Appendix  G when  quantities  in  excess  of  10 
liters  of  culture  ere  involved  in  research  or 
production.  Appendix  K-II  applies  to  GLSP; 
appendices  G^  and  G-fi.  as  indicated  in 
accompanying  table,  apply  to  Biosafety 
Levels  (BL)  BLl-LS.  BL2-LS,  and  BL3-LS. 

• The  institution  shall  appoint  a Biological 
Safety  Officer  (BSO)  if  it  engages  in  large- 
scale  research  or  production  activities 
involving  viable  organisms  containing 
recombinant  DNA  molecules.  The  duties  of 
the  BSO  shall  include  those  specified  in 
section  IV-B-4  of  the  Guidelines. 

• The  institution  shall  establish  and 
maintain  a health  surveillance  program  for 
personnel  engaged  in  large-scale  research  or 


production  activities  involving  viable 
organisms  containing  recombinant  DNA 
molecules  which  require  BL3  containment  at 
the  laboratory  scale.  The  program  shall 
include:  Preassignment  and  periodic  physical 
and  medical  examinations;  collectioa 
maintenance  and  analysis  of  serum 
specimens  for  monitoring  serologic  changes 
that  may  result  from  the  employee's  work 
experience;  and  provisions  for  the 
investigation  of  any  serious,  unusual  or 
extended  illnesses  of  employees  to  determine 
possible  occupational  origin. 

Appendix  K-I.  Selection  of  Physical 
Containment  Levels 

The  selection  of  the  physical  containment 
level  required  for  recombinant  DNA  research 
or  production  involving  more  than  10  liters  of 
colture  is  based  on  the  containment 
guidelines  established  in  part  m of  the 
Gnldelines.  For  purposes  of  large-scale, 
research  or  production,  four  physical 
containment  levels  are  established.  The  four 
levels  set  containment  conditions  at  those 
appropriate  for  the  degree  of  hazard  to  health 
or  the  environment  posed  by  the  organism, 
judged  by  experience  with  similar  organisms 
unmodified  by  recombinant  DNA  techniques 
«nd  consistent  with  good  large  scale 
practices.  These  are  referred  to  as  GLSP. 
BU-LS,  BL2^  and  BL3-LS.  The  GLSP 
(Good  Large-Scale  Practice]  level  of  physical 
containment  is  recommended  for  large-scale 
research  or  production  involving  viable,  non- 
pathogenic,  and  non-toxigenic  recombinant 
strains  derived  from  host  organisms  that  have 
an  extended  history  of  safe  large  scale  use. 
Likewise,  the  GLSP  level  of  physical 
containment  is  recommended  for  organisms 
sudi  as  those  included  in  Appendix  C that 
have  built-in  environmental  limitations  that 
permit  optimum  growth  in  the  large  scale 
setting  but  limit^  survival  without  adverse 
consequences  in  the  environmenL  For  those 
organisms  that  do  not  qualify  for  GLSP.  the 
BLl-LS  (Biosafety  Level  1 — Large-Scale)  level 
of  physical  containment  is  recommended  for 
large-scale  research  or  production  of  viable 
organisms  containing  recombinant  DNA 
molecules  that  require  BLl  containment  at 
the  laboratory  scale.  The  BL2-LS  (Biosafety 
Level  2 — Large  Scale)  level  of  physical 
containment  is  required  for  large-scale 
research  or  production  of  viable  organisms 
containing  recombinant  DNA  molecules  that 
require  BL2  contaiiunent  at  the  laboratory 
scale,  the  BL3-LS  (Biosafety  Level  3— Large 
Scale)  level  of  physical  contaiiunent  is 
required  for  large-scale  research  or 
production  of  viable  organisms  contaming 
recombinant  DNA  molecules  that  require  BL3 
contaiiunent  at  the  laboratory  scale.  No 
provisions  are  made  for  large-scale  research 
or  production  of  viable  organisms  containing 
recombinant  DNA  molecules  that  require  BL4 
containment  at  the  laboratory  scale.  If 
necessary,  these  requirements  will  be 
established  by  NIH  on  an  individual  basis. 

Appendix  K-IL  GLSP  Level 

Appendix  K-O-A  Institutional  codes  of 
practice  shall  be  formulated  and 
implemented  to  assure  adequate  control  of 
health  and  safety  matters. 
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Appendix  K-U-B.  Written  instructions  and 
training  of  personnel  shall  be  provided  to 
assure  that  cultures  of  viable  organisms 
containing  recombinant  DNA  molecules  are 
bandied  prudently  and  that  the  workplace  is 
kept  clean  and  orderly. 

Appendix  K-tl-C.  In  the  interest  of  good 
personal  hygiene,  facilities  (e.g., 
handwashing  sink,  shower,  changing  room) 
and  protective  clothing  (e.g.,  uniforms, 
laboratory  coats]  shall  be  provided  that  ere 
appropriate  for  the  risk  of  exposure  to  viable 
organisms  containing  recombinant  DNA 
molecules.  In  addition,  eating,  drinking, 
smoking,  applying  cosmetics  and  mouth 
pipetting  shall  be  prohibited  in  the  work  area. 

Appendix  K-H-D.  Cultures  of  viable- 
organisms  containing  recombinant  DN.A 
molecules  shall  be  handled  in  facilities 
intended  to-safeguard  health  during  work 
%vith  microorganisms  that  do  not  require 
containment. 

Appendix  K-H-E.  Discharges  containing 
viable  recombinant  organisms  shall  be 


handled  in  accordance  with  applicable 
goverruncntal  environmental  regulations. 

Appendix  K-n-F.  Addition  of  materials  to 
a system,  sample  collection,  transfer  of 
culture  Quids  within/between  systems,  and 
processing  of  culture  fluids  shall  be 
conducted  in  a manner  (hat  maintains 
employee  e.xposure  to  viable  organisms 
containing  recombinant  DNA  molecules  at  a 
level  that  does  not  adversely  affect  the  health 
and  safety  of  employees. 

Appendix  Kr-lI-G.  The  facility's  emergency 
response  plan  shall  include  provisions  for 
handling  spills. 

Appeiidix  K-HI-A.  Spills  and  accidents 
which  result  in  overt  exposures  to  organisms 
contanung  recombinant  DNA  molecules  are 
immediately  reported  to  the  laboratory  • 
director.  Medici  evaluatioti.  suix'eillance. 
and  treatment  are  provided  as  appropriate 
and  written  records  are  maintained. 

Appendix  K-IV-M-8.  The  controlled  area 
shall  have  a ventilation  system  that  is 
capable  of  controlling  air  movement  The 
■ movement  of  air  shall  be  from  areas  of  lower 


contamination  potential  to  areas  of  higher 
contaminatian  potentiaL  If  the  ventilation 
system  provides  positive  pressure  supply  air. 
the  system  shall  operate  in  a manner  that 
prevents  the  reversal  of  the  direction  of  air 
movement  or  shall  be  equipped  with  an  alarm 
that  would  be  actuated  in  the  event  that 
reversal  in  the  direction  of  «ir  movement 
were  to  occur.  The  exhaust  air  from  the 
controlled  area  shall  not  be  recirculated  to 
other  areas  of  the  facility.  The  exhaust  air 
from  the  controlled  area  may  not  be 
discharged  to  the  outdoors  without  being 
HEPA  tiered,  subjected  to  thermal 
oxidation,  or  otherwise  treated  to  prevent  the 
release  of  viable  organisms. 

(Remainder  of  appmidix  K remains 
unchanged  with  the  exception  of  the 
following;  renumber  so  that  appendix  K-U-A 
becomes  K-BI-B;  K-II-B  become  K-QI-C:  K- 
II-C  becomes  K-III-D:  K-B-D  becomes  K-III- 
E;  K-II-E  becomes  K-Ht-F;  K-IW  becomes 
K-III-G;  renumber  appendix  K-III  to 
appendix  K-TV;  renumber  appendix  K-IV  to 
appendix  K-V.J 


AppEttotx  K. — Comparison  of  GLSP  and  BL-LS  Practices  * 


Criterion* 

GLSP 

BLi-CS 

BL2-I.S 

BL3-LS 

1 FormulatB  and  'knpleinent  institutional  codes  of  practice  (or  safety  at 
personnel.and.  adequate  oootroi  o(  hygiene  and  safety  measures.  .. 

2.  Provide  adequste  uiritten  instnictions  and  ttamir«g  of  personnel  to  keep 
workplace  dean  and  tidy  and  to  ke^  exposure  to  biotogicsl,  criemicel  or 
priysical  agents  at  a level  trial  does  not  adversely  affect  rieaitri  and  safety  of 
employees. 

3.  Provide  crianging  and  riandwasrieng  facilities  as  weC  as  protective  doming, 
appropriate  to  trie  risk,  to  be  worn  dutmg  work. 

4.  Proriitxt  eatmg,  drinking,  smoking,  moutri  pipetting,  end  apptyinq  cosmetics  in 
the  workplace. 

K n 

G-1 

ir-n-R 

G-11  ? 1 

ir-ii-r 

G-11-B-2-f 

G-U-C-2-c. 

G— G— IJ— 

G-«-S-1-d.  G-n- 

G-K-C-1-c.  G-ff- 

irjtjh 

K-nt-A 

G-«-6-2-*and 

C-1-d. 

G-ti-O-2-q  and 

MP 

NR  ’ 

G-U-B-2-1- 
do 

G-«-C-2-r. 

Da 

7.  Viable  organisms  should  be  riarxlled  in  s s^-stem  that  priys<ca'>ly  separates 
the  process  from  the  external  environment  (dosed  system  or  other  primary 
containment. 

UQ 

K--1U-R 

K-IV-A 

K-V-A. 

NC  . . 

K-llI-C 

K-IV-8 

K-V-3. 

9.  Inactivatioo  of  waste  sotuierts  a."td  materials  with  respect  to  their  biohazard 
potential. 

10.  Control  cf  aerosols  by  engir.ee.'ir.g  or  proceC-jral  controls  to  prevent  or 
rrJnimize  release  of  orgar^sms  during  sa.mpiirvg  from  a system,  addition  of 
matcriats  to  a system,  trsnster  of  cuffivated  cels,  and  removal  of  material, 
products,  and  efflue-tls  (rotr.  a systeru. 

It.  Treatment  of  exhax.'sl  gasses  from  a dosed  system  to  rri'jrjzo  cr  prevent 
release  of  viable  organis.'ns. 

12.  Closed  system  Siat  has  cerCained  vtabie  organisms  not  to  be  opened  unUt 
sterilized  by  a validated  procedure.  - 

13.  Closed  system  to  be  maintaflied  at  as  a tow  pressure  as  posdbie  to  maintain 
integrity  of  containment  features. 

t-t.  Rotating  seals  and  other  penetrations  into  dosed  system  deigned  to 
prevent  or  minimize  leakage. 

15.  Closed  system  shall  incorporate  monitoring  or  sensing  devices  to  monSor  the 
integrity  of  conlainmenL 

K-UUC  

K-IV-B 

K-V-B. 

Mitun-rze 
Procedure  K-d- 
F. 

MR 

Minimize  E=-.5.,-,eef 
K-’ti-O. 

Mjvmize  K-li‘-£  _ 

r»event  Enginee: 
K-IV<. 

Prevent  K-iV-0 

Prevent  £nc>-ee< 
K-V-C. 

Prevent  K-V-C. 

NQ 

K-((!-F 

K-IV-E. 

K-V-E. 

MP 

WK  . . 

NR. 

KvV-F. 

fJR 

MR  ■ 

Preverit  K-IV-F 

Prevent  K-V-G 

MR 

IsJP  

K-IV-C . 

K-V-H. 

NP 

MR. 

K-IV-« 

K-V-l. 

1 7.  Closed  system  to  bo  pormanenUy  identified  for  record  keeping  purposes 

NR 

K-IV-t 

K-V-J. 

MP 

NR 

K-IV^  ..  .. 

K-V-K 

K-IV-K. 

K-V-C 

■9(1  to  the  worktv'^rv. 

MP  * 

G-lt-B-1-a 

K-V-M. 

P«qfiiremefrts  for  controlled 

^fQ 

NR.  

NR 

K-V-MiN. 

r^R  c not  required. 


Appendix  K.  Footnotes. 

1.  This  table  is  derived  from  the  te.xt  in 

' Appendices  G and  K and  it  not  to  be  used  in 
lieu  of  Appendices  C and  K. 

2.  The  criteria  in  this  grid  address  only  the 
b ological  hazard  associated  with  organisms 


containing  recombinant  DNA.  Other  hazards 
accompanying  the  large  scale  cultivation  of 
such  organisms  (e.g.,  toxic  properties  of 
products:  physical,  mechanical  and  chemical 
aspects  of  downstream  processing)  ere  not 
addressed  and  must  be  considered 


separately,  albeit  in  conjunction  with  Ibis 
grid. 
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I Appendix  K—DefinHions  to  Accompany 
'!  Containment  Grid  and  Proposed 
; ! Modiftcadon  of  Appendix  K - 
\ Accidental  release  The  timatentioaal 
I discfaarse  of  a mkxobiological  agent  (Le.. 

I . microorganiam  or  virus}  or  eukaryotic  cell 
: I due  to  a faOore  in  the  containment  system. 

Biological  barrier^i-An  tny>ediment 
(natural  occurriug  or  introdaced}  to  the 
infectivity  and/or  survival  of  a 
, microbiological  agent  or  eukaryotic  cell  once 
I it  has  been  released  into  the  environment 

Closed  gytem-^  system.  Vrhich  by  its 
design  and  proper  operation,  prevents  release 
of  a microbialogical  agent  or  etdcaiyotic  cell 
I contained  therein.  ^ ’ 

Cbntouuneaf— The  confinement  of  a 
. microbiologicai  agent  or  eukaryotic  cell  that 
:{  is  being caltiired,  stored,  manipulated. 

' transported  or  destroyed  in  or^  to  prevent 
I or  Ih^  its  contact  with  people  and/or  the 
I enviromnent  Methods  used  to  adiieve  this 
I include:  physical  and  biological  barriers  and 
! inactivation  using  physical  or  (dieniical 
j means.  . ■ ■ . 

! de  minimis  release — A release  of  viable 

microbiological  agents  or  edcaiyotic  c«»ll« 
that  does  not  result  in  the  establishment  of 
disease  in  healdiy  people,  plants  or  animals 
or  In  uncontrolled  proliferation  of  any 
microbiological  agents  or  eukaryotic  cpH*. 

Disinfection — A process  v^ch  viable 

I microbiological  agents  or  eukaryotic  cells  are 
\ reduced  to  a level  tmlikely  to  produce  disease 
i|  in  healthy  people,  plants  or  animals. 

Good  Large  Scale  Practice  (GLSP) 

I Organism — For  an  organism  to  qualify  for 
CLSP  consideration,  it  must  meet  the 
following  cxiteiia:  (Reference:  Organization 
for  Economic  Cooperation  and  Development 
Recombinant  DMA  Safety  Considerations. 
1387.  pp.  M-3S). 

a.  The  host  organism  should  be  non- 

I pathogenic,  sho^d  not  contain  adventitious 
j agents  and  should  have  an  extended  history 
I of  safe  large-scale  use  or  have  built-in 
environmental  limitations  that  permit 
optimum  growth  in  the  large-scale  setting  but 
limited  survival  without  adverse 
consequences  in  the  enviroomenL 

b.  The  recombinant  DNA-engineered 
organism  should  be  non-pathogenic,  should 
be  ae  safe  in  the  large-scale  setting  as  the 
host  organism,  and  without  adverse 
consequences  in  the  environmenL 

c.  The  vector/iiuert  should  be  well 
characterized  and  fiee  fiom  known  harmful 
sequences;  should  be  limited  in  size  as  much 
as  possible  to  the  DNA  required  to  perform 
the  intended  function:  should  not  increase  the 
stability  of  the  construct  in  the  environment 
unless  that  is  a requirement  of  the  intended 
function;  should  be  poorly  mobilizable;  and 
should  not  transfer  any  resistance  markers  to 
tnicroorganisms  not  known  to  acquire  them 
naturally  if  such  acquisition  could 
compromise  the  use  of  a drug  to  control 
disease  agents  In  human  or  veterinary 
medicine  or  agriculture. 

InacUvation — ^Any  process  that  destroys 
the  ability  of  a specific  microbiological  agent 
or  eukaryotic  cell  to  self-replicate. 

Incidental  release — The  discharge  of  a 
microbiological  agent  or  eukaryotic  cell  from 
a contaiiunent  system  that  is  expected  when 
the  system  is  appropriately  designed  and 
properly  operated  and  maintained. 


Minimaadon — The  design  and  operation 
of  containment  systems  in  order  that  any 
incidental  release  la  a <fe  minimis  release. 

Pathogen — Any  microbiological  agent  or 
eukaryotic  cell  containing  sufficient  genetic 
information,  which  upon  expression  of  such 
information,  b capable  of  producing  disease 
in  healthy  people,  plants  or  animals. 

Physa'al  barrier— t^jaipmeai,  facilities  and 
devices  (e.g.,  fermentors.  hactoiies.  filters, 
thermal  oxidizers)  designed  to  adiieve 
containmenL 

Release— The  discharge  of  a 
microbiological  agent  or  eukaryotic  cdl  from 
a containment  system.  Diachaiges  can  be 
inddental  or  acddentaL  Incidental  releases 
are  de  minimis  to  natnre;  accidental  releases 
may  be  de  minimis  to  nature.  ' - 

I accept  the  recommended  in 

appendix  K and  the  NIH  Guidelines  are 
amended  accordin^y. 

B.  Addition  of  Appendix  D-XVn  to  the 
“NJH  Guidelines  **  Regarding  Human 
Gene  Transfer  Protocol/Dr.  Brenner 

In  a letter  received  on  October  5, 1990. 
Or.  Malcolm  IC  Brenner  of  SL  Jude 
Children’s  Research  Hospital  of 
Memphis,  Tennessee,  inthcated  his 
intention  to  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcppimittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval  The  title 
of  the  protocol  is; 

** Autologous  Bone  Marrow  Transplant 
for  Children  with  Acute  Myelogenous 
Leukemia  (AML)  in  First  Complete 
Remission:  Use  of  Marker  Genes  to 
Investigate  the  Biology  of  Marrow 
Reconstitution  and  the  Mechanism  of 
Relapse." 

This  request  was  published  for 
comment  in  the  Federal  Ref^ter  on 
November  13. 1990  (55  FR  47399). 

The  protocol  was  reviewed  by  the 
Human  Gene  Therapy  Subcommittee 
during  its  November  30, 1990.  meeting. 
The  subcommittee  recommended 
provisional  approval  pending  receipt  of 
the  following  additiotial  information. 

The  consent  form  should  include 
statements  about  patient  confidentiality. 
There  should  be  additional  information 
in  the  consent  form  about  long-term 
patient  reevaluation.  There  should  be 
more  specific  detail  about  the 
transduction  protocol  and  more  detail 
about  the  molecular  identification  of 
blast  colonies.  An  assent  form  should  be 
developed  for  use  with  patients  over  the 
age  of  seven. 

The  Human  Gene  Therapy 
Subcommittee  forwarded  ffie  protocol  to 
the  Recombinant  DNA  Advisory 
Committee  for  consideration  during  its 
February  4, 1991.  meeting. 

This  request  was  published  for 
comment  in  the  Federal  Register  on 
December  27. 1990  (55  FR  53258). 


At  the  meeting  of  February  4. 1991,  the 
Recombinant  DNA  Advisory  Committee 
considered  the  recommendations  of  the 
Human  Gene  Therapy  Subcommittee 
and  confirmed  tiiat  the  requested 
revisions  in  the  consent  form  were 
made,  that  the  assent  form  was  added, 
and  that  sufficient  detail  about 
methodology  of  the  transduction 
procedure  was  provided.  The  RAC,  by  a 
vote  of  16  in  favor,  none  opposed,  and 
no  abstentions,  approved  the  protocol. 

I accept  this  recommendation  and 
appendix  D-XVn  of  the  NIH  Guidelines 
wdl  be  added  accordin^y. 

C Addition  of  Appendix  D-XVUI  to  the 
"NIH  Guidelines" Regarding  Human 
Gene  Tranter  Prvtocols/Dr.  Brenner 

In  a letter  dated  February  22. 1991.  Dr. 
Malcolm  K.  Brenner  of  SL  Jude  - 
Children’s  Research  Hospital  of 
Memphis.  Tennessee,  indicated  his 
intention  to  submit  two  human  gene 
transfer  protocols  to  the  Human  Gene  • 
Therapy  Subcommittee  end  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval 

’Ihe  first  protocol  is  entitled:  **A  Phase 
I/n  Trial  of  High-^ose  Carboplatin  and 
^poside  with  Autologous  Marrow 
Support  for  Treatment  of  Stage  D 
Neuroblastoma  in  First  Remission:  Use 
of  Marker  Genes  to  Investigate  the 
Biology  of  Marrow  Reconstitution'aDd 
the  Mechanism  of  Relapse." 

The  second  protocol  is  entitled:  “A 
Phase  n Trial  of  Hi^dDose  Carboplatin 
and  Etoposlde  with  Autologous  Marrow 
Support  for  Treatment  of  Relapse/ 
Rebractory  Neuroblastoma  Without 
Apparent  Bone  Marrow  Involvement: 
Use  of  Marker  Genes  to  Investigate  the 
Biology  of  Marrow  Reconstitution  and 
the  Mechanism  of  Relapse." 

These  protocols  were  reviewed  during 
the  Human  Gene  Therapy  Subcommittee 
meeting  on  November  ^ 1990.  The 
protocols  were  deferred  with  a request 
for  additional  data  and  further 
cf  ’ eration  at  the  next  meeting  on 

Ap.  J.1991. 

This  request  was  published  for 
comment  in  the  Federal  Register  on 
March  7. 1991  (56  FR  9707). 

On  April  S.  1991,  the  Human  Gene 
Therapy  Subcommittee  gave  provisional 
approval  to  both  protocols  with  the 
stipulation  that  reviewers  further 
evaluate  Dr.  Brenner’s  procedures  for  in 
vitro  bone  marrow  assays  to  detect 
residual  tumor.  Second,  a provision  for 
early  termination  of  the  protocol  needs 
to  be  developed  if  the  relapse  rate  in  tlie 
patient  population  exceeds  the 
statistical  predictions. 

The  Human  Gene  Therapy 
Subcommittee  forwarded  these 
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protocols  to  the  Recombinant  DNA 
Advisory  Committee  for  consideration 
during  the  May  30-31, 1991.  meeting. 

■ '^This  request  was  published  for 
comment  in  the  Federal  Register  on 
April  29. 1991  (56  FR 197763- 

At  the  meeting  of  May  30-31, 1991,  the 
Recombinant  DNA  Advisory  Committee 
considered  the  recommendations  of  the 
Human  Gene  Therapy  Subcommittee. 
Additional  data  was  provided 
concerning  the  efficiency  of  transduction 
of  bone  marrow  cells  widi  the  gene 
coding  for  neomydn  resistance.  There 
were  several  changes  made  in  the 
informed  consent  document  It  was 
suggested  that  the  chemotherapy 
consent  form  be  separated  from  the  gene 
transfer  consent  form. 

The  RAC,  by  a vote  of  19  in  favor, 
none  opposed,  and  no  abstentions, 
approved  the  two  protocols. 

I accept  this  recommendation,  and 
appendix  D-XVin  of  the  NIH  Guidelines 
will  be  added  accordingly. 

D.  Addition  to  Appendix  D of  the  "NIH 
Guidelines" Regarding  a Human  Gene 
Transfer  Pwtocol/Dr.  Deisserotb 

In  a letter  dated  December  20, 1990, 

Dr.  Albert  B.  Delsseroth  of  the  MD 
Anderson  Cancer  Center  of  Houston. 
Texas,  indicated  his  intention  to  submit 
a human  gene  transfer  protocol  to  the 
'Human  Gene  Therapy  Subcommittee 
and  the  Recombinant  DNA  Advisory 
Committee  for  former  review  and 
approval  The  tide  of  this  protocol  is; 

“Autologous  Transplantation  for 
Chronic  Myelogenous  Leukemia: 
Retroviral  Marking  to  Discriminate 
Between  Relapses  Arising  from  Residual 
Systemic  Disease  vs.  Residual 
Contamination  of  Autologous  Marrow.*' 

This  request  was  published  for 
comment  in  the  Federal  Register  on 
March  7. 1991  (56  FR  9707). 

The  protocol  was  considered  during 
the  April  5, 1991,  Human  Gene  'Therapy 
Subcommittee  meeting.  The  Hirnian 
Gene  Therapy  Subcommittee  gave 
provisional  approval  with  the 
stipulation  that  there  be  a major 
revision  of  the, consent  form  including 
text  for  differentiating  the  gene  transfer 
part  of  the  research  from  the  other  part 
of  the  research.  Additional  data  needs 
to  be  provided  about  the  level  of 
neomycin  resistance  gene  expression 
and  BCR-Abl  gene  expression  in 
colonies  of  cells  isolated  during  blast 
crisi.i.  ; 

The  Human  Gene  'Therapy 
Subcommittee  forwarded  this  protocol 
to  the  Recombinant  DNA  Advisory 
Committee  for  consideration  during  the 
May  .30-31. 1991  meeting. 


This  request  was  published  for 
comment  in  the  Federal  Register  on 
April  29. 1991  (56  FR  19776). 

At  the  meeting  of  May  30-31. 1991.  the 
Recombinant  DNA  Advisory  Committee 
considered  the  recommendations  of  the 
Human  Gene  Therapy  Subcommittee. 
Major  changes  were  made  in  the 
consent  form  and  there  was  a clear 
differentiation  between  the  gene 
transfer  portion  of  the  protocol  and  the 
other  cli^cal  research  studies. 
Additional  data  was  presented 
regarding  the  efficiency  of  the  gene 
transduction  procedures,  and  the 
identification  of  colony-forming  cells. 

It  Was  suggested  that  the  investigator 
conduct  one  additional  pre-clinical 
transduction  experiment  on  a larger 
scale  than  previously  shown.  ‘This 
would  provide  important  data  about  the 
efficiency  of  the  transduction 
procedures  under  conditions  more 
nearly  related  to  the  actual  study  of 
patients. 

*1110  RAC,  by  a vote  of  19  in  favor, 
none  opposed,  and  no  abstentations, 
approved  the  protocol 

I accept  this  recommendation,  and 
appendix  XIX  of  the  NIH  Guidelines  will 
be  added  accordingly. 

EL  Addition  of  Appendix  D-XX  to  the 
"NIH  Guidelines" Regarding  a Human 
Gene  Transfer  Protocol/Drs.  Ledley  and 
Woo 

In  a letter  dated  December  19. 1990, 
Drs.  Fred  D.  Ledley  end  Savio  L.G  Woo 
of  the  Baylor  College  of  Medicine  of 
Houston,  Texas,  indicated  their 
intention  tc  submit  a human  gene 
transfer  protocol  to  the  Human  Gene 
Therapy  Subcommittee  and  the 
Recombinant  DNA  Advisory  Committee 
for  formal  review  and  approval.  The  title 
of  this  protocol  is: 

“Hepatocellular  Transplantation  in 
Acute  Hepatic  Failure  and  Targeting 
Genetic  Markers  to  Hepatic  Cells.“ 

This  request  was  published  for 
comment  in  the  Federal  Re^ster  on 
March  7, 1991  (56  FR  9707). 

This  protocol  was  considered  during 
the  Apd  51, 1991,  Human  Gene  Therapy 
Subcommittee  meeting.  ‘The  Human 
Gene  ‘Therapy  Subcommittee  gave 
provisional  approval  with  the 
stipulation  that  more  data  be  prorided 
about  the  transduction  efficiency  with 
the  neomycin  resistance  gene  in  human 
hepatocytes.  Additional  changes  were  to 
be  made  in  the  consent  form  which 
would  clarify  the  differences  between 
the  hepatocellular  transplantation 
procedures  and  the  use  of  the  neomycin 
resistance  gene  as  a marker. 

The  Human  Gene  ‘Therapy 
Subcommittee  forwarded  this  protocol 
'•to  the  Recombinant  DNA  Advisory 


Committea  for  consideration  during  the 
May  30-31, 1991,  meeting.  - 

The  request  was  published  for 
comment  in  the  Federal  Renter  on 
April  29. 1991  (56  FR  19776). 

At  the  meeting  of  May  30-31, 1991.  the 
RAC  considered  the  recommendations 
of  the  Human  Gene  ‘Th^py  . 
Subcommittee.  In  response  to  the 
Human  Gene  Therapy  Subcommittee 
request  for  additional  data  concerning 
the  transduction  efficiency  .of  the 
neomycin  resistance  gene,  the  ' • 

investigators  presented  data  from 
different  patients.  ‘The  preclinical  data 
demonstrates  that  the  transduction 
efficiency  is  in  the  range  of  0.1  percent 
to  1 percent  ‘The  requested  changes 
were  made  in  the  consent  form.  During 
the  course  of  discussion  by  the 
Recombinant  DNA  Advisory  Committee, 
it  became  apparent  that  there  are  a 
number  of  fluorescent  dye  labeling 
techniques  which  are  more  efficient  than 
genetic^y  marking  celb.  One  of  these 
membrane  dyes,  DiL  has  been  used  in 
baboon  hepatocytes  without  untow^ 
effects.  Dll  has  been  shown  to  be  non- 
metabolized,  non-diffimible,  and  stable 
in  vivo  for  prolonged  periods  of  time. 
Given  this  discussion  about  non-genetic 
marking  of  cells,  the  protocol  was 
provisionally  approved  pending  receipt 
of  further  information  about  the  safety 
of  this  dye  in  human  subjects. 

‘The  RAG  by  a vote  of  18  in  favor, 
none  opposed,  and  no  abstentions, 
approved  this  protocoL  Following  the 
Recombinant  DNA  Adidsory  Committee 
meeting,  the  principal  Investigator 
contacted  the  manufacturer  of  Dil, 
Moleodar  Probes,  Inc.,  and  ascertained 
that  there  is  no  data  on  the  use  of  this 
dye  in  bumains.  There  is  no  plan  to 
develop  such  a dye  for  human  use.  Tnus. 
this  approach  for  labeling  hmnan 
hepatoc}rtes  is  not  feasible  at  this  time. 

I accept  this  recommendation,  and 
appendix  D-XX  of  the  NIH  Guidelines 
be  added  accord'mgly. 

F.  Amend  the  "Points  to  Consider  in  the 
Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  Into 
the  Genome  of  Human  Subfects"/Dr. 
Mclvor 

In  a letter  dated  March  4. 1991,  Dr.  R 
Scott  Mclvor  of  the  University  of 
Minnesota  proposed  having  more 
explicit  directives  for  animal  model 
systems  and  cell  culture  studies  in 
Section  I— B-2  of  the  Points  to  Consider. 

Section  I-B-2  in  the  Points  to 
Cons/c/er  currently  reads:  . • 

"Z.  Preclinical  studies,  including  risk- 
assessment  studies.  - ; ' ' 

“Describe  the  experimental  basis  . 
(derived  from  tests  in  cultured  cells  an 
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I ' animals)  for  claims  about  the  efficacy 

i and  safety  of  the  proposed, system  for 

I gene  delivery  and  explain  why  the 
model(s)  chosen  is  (are)  the  most 

I I appropriate.”  1 ' j ■ 

J This  request  was  pubDshsd  for 
comment  in  the  Federal  Renter  on 
' .March  7, 1991  (56  FR  9707)  and  amended 
on  March  12, 19M  (58  FR  10441). 

During  the  Human  Gene  Therapy 
Subcommittee  meeting  of  April  5, 1991, 
[the  subcomndttee  recommended  the 
j foUowir^  text  change' In  the  Points  to 
\ Consider  : ' - 

, , <(  ..  - ; V - • ■ • V ' ' • ‘ 

ii  i-B-2.  Preciici^  littidi^  including  risk  - 
; asaessmrat  atuidi^  Ptovide  i«alta  that 

! demonstrate  the  t^ety,  efficacy,  and 
I feasibility  of  the  propos^  proosdures  using 
I animal  and/or  cell  culture  model  sj'stems, 
and  explain  why  the  models  chosen  are  the 
I most  appropriate. 

The  request  was  published  for 
I comment  in  the  Federal  Register  on 
April  29. 1991  (56  FR  19776). 

At  the  meeting  of  May  30-31. 1991,  the 
I Redombinant  DNA  Advisory  Conunittee 
I considered  the  amendment  to  the  Points 
j to  Consider.  After  discussion,  the  RAC, 

I by  a vote  of  17  in  favor.  1 opposed,  and 
;|  no  abstentions,  approved  the  following 
text  : . ; 

1-6-2.  Preclinical  studies,  induding  risk 
assessment  studies.  Provide  results  that 
I demonstrate  the  safety,  efficacy,  and 
feasibility  of  the  proposed  procedures  using 
animal  and/or  cell  ^ture  model  sy'stems, 
and  explain  why  the  models  chosen  ere 
^ eppropriatc  for  the  protocol. 

I accept  this  recommendation,  and  the 
Points  to  Consider  will  be  amended 
j accordingly. 

R.  SUMMARY  OF  ACTION’S 

: A.  Amendment  of  Appendix  K of  the 
“NIH  Guidelines  " 

The  amendment  of  Appendix  K reads 
as  follows: 

Appendix  K.  Physical  Containment  for 
Large-Scale  Uses  of  Organisms 
' Containing  Recombinact  DNA 
' Molecules 

This  part  of  the  Guidelines  specifies  ' 
physical  contairunent  guidelines  for 
large-scale  (greater  than  10  liters  of 
• culture)  research  or  production  involving 
viable  organisms  containing 
j recombinant  DNA  molecules.  It  shall 
I apply  to  large-scale  research  or 
produebon  activities  as  specified  in 
section  III— B-5  of  the  Guidelines.  It  is 
important  to  note  that  this  appendix 
addresses  only  the  bioloi-  ’ hazard 
' associated  with  organisr..  .ontaim'ng 
recombinant  DNA.  Other  hazards 
i secompanjing  the  large  scale  cultivation 
of  such  organisms  (e.g..  toxic  properties 


of  products;  physical,  mechanical  and 
chemical  aspects  of  downstream 
processing]  are  not  addressed  and  must 
be  considered  separately,  albeit  in 
conjunction  with  this  appendix. 

Ail  provisions  of  the  Guidelines  shall 
apply  to  large-scale  research  or  . 
production  activities  with  the  following 
modifications: 

■ • Appendix  k shall  replace  appendix 
G when  quantities  in  excess  of  10  hters 
of  culture  are  involved  in  research  or  ■ . ; 
production. 

• The  institutions  ahall  appoint  a 
Biolo^cal  Safety  Officer  (BSO)  if  it 
. engages  in  large-scale  rMearch.  or 
production  activities  involving  viable 
organisms  containing  recombinant  DNA 
molecules.  The  duties  of  the  BSO  ahall 
include  those  specified  in  section  IV-B-4 
of  the  Guidelines. 

. • *rhe  institution  shall  establish  and 
maintain  a health  surveillance  program 
for  personnel  engaged  in  large-scale 
research  or  production  activities 
involving  viable  organisms  containing 
recombinant  DNA  molecules  which 
require  BL3  containment  at  the 
laboratory  scale.  The  program  shall 
include:  {^assignment  and  periodic 
physical  and  medical  examinations; 
coUection,  maintenance  and  analysis  of 
serum  species  for  monitoring  serologic 
changes  that  may  rcsiilt  fiom  the 
employee’s  work  experience:  and 
provdsions  for  the  investigation  of  any 
- serious,  unusual  or  extended  illnesses  of 
emplo3'ees  to  determine  possible 
occupational  origin. 

Appendix  K-I.  Selection  of  Physical 
Containment  Levels 

The  selection  of  the  physical 
containment  level  required  for 
recombinant  DNA  research  or 
production  involving  more  than  10  liters 
of  culture  is  based  on  the  containment 
guidelines  established  in  part  in  of  ffie 
Guidelines.  For  purposes  of  large-scale 
research  or  production,  four  physical 
containment  levels  are  established.  The 
four  levels  set  containment  conditions  at 
those  appropriate  for  the  degree  of  _ 
hazard  to  health  or  the  environment 
posed  by  the  organism,  judged  by 
experience  with  lar  organisms 
unmodified  by  recombinant  DNA 
techniques  and  consistent  with  good 
large  scale  practices.  These  are  referred 
to  as  GLSP,  BLl-LS,  EL2-LS,  and  BL3- 
LS.  The  GLSP  (Good  Large-Scale 
Practice)  level  of  physical  containment  . 
is  recommended  for  large-scale  research 
or  production  involving  viable,  non- 
pathogenic,  end  non-toxigehic  , ; 

recombinant  strains  derived  from  host 
organisms  that  have  an  extended  history 
of  safe  large  scale  use.  Likewise,  the 
GLSP  level  of  physical  containment  is 


recommended  for  organisms  such  as 
those  included  in  Appendix  C that  have 
built-in  envirorunental  limitations  that 
permit  optimum  growth  in  the  large 
scale  setting  but  limited  survival  without 
adverse  consequences  in  the 
environment  For  those  organisms  that 
do  not  qualify  for  GLSP.  the  BLl-LS 
(Biosafety  Level  1-Large-Scale)  level  of 
physical  containment  is  recommended 
for  large-scale  research  or  production  of 
viable  organisms  containing 
recombinant  DNA  modeodes  t^t 
require  BLl  containment  at  the ' ' - 
laboratory  scale.  TheBL2-4j5  (Bio^ety 
Level  2-Laxg^Scale)  level  of  physical 
containment  is  reqnir^  for  large-scale 
researdi  or  pr^uction  of  viable  . 
organisms  containing  recombinant  DNA 
molecules  that  require  BL2  containment 
at  the  laboratory  scale.  *rhe  BL3-LS 
(Biosafety  Level  3-Laige^Scale)  level  of 
physical  containment  is  required  for 
large-scale  research  or  production  of 
viable  organisms  containing 
recombinant  DNA  molecules  that 
require  BL3  containment  at  the 
lalmratory  scale.  No  provisions  are  : 
made  for  large-scale  reseat  or 
prodnetion  of  viable  organisms  ' - 

containing  recombinant  DNA  moler^es 
that  require  BL4  containment  at  the 
laboratory  scale.  If  necessary,  these 
requirements  will  be  established  by  NIH 
on  an  Individual  basis.' 

Appendix  K-IL  GLSP  Level 

Appendix  K-II-A.  Institutional  codes 
of  practice  shall  be  formulated  and 
implemented  to  assure  adequate  control 
of  health  and  safety  matters. 

Appendix  K-TI-B.  Written  instructio!is 
end  training  of  persormel  shall  be 
provided  to  assure  that  cultures  of 
viable  organisms  contaming 
recombinant  DNA  molecules  are 
handled  prudently  and  that  the 
workplace  is  kept  clean  end  orderly. 

Appendix  K-D-C.  In  the  interest  of 
good  personal  hygiene,  facilities  (e.g., 
handwashing  sink,  shower,  changing 
room)  and  protective  clothing  (e.g., 
uniforms,  laboratory  coats]  shall  be 
provided  that  are  appropriate  for  the 
risk  of  exposine  to  viable  organisms 
containing  recombinant  DNA  molecules. 
In  addition,  eating,  drinking,  smoking, 
applying  cosmetics  and  mouth  pipetting 
shall  be  prohibited  in  the  work  area. 

Appendix  K-II-D.  Cultures  of  viable 
organisms  containing  recombinant  DNA 
molecules  shall  be  handled  in  facilities 
intended  to  safeguard  health  during 
. work  with  microorganisms  that  do  not 
require  contairunent 

Appendix  K-II-E.  Discharges 
containing  viable  recombinant 
organisms  shall  be  handled  in 
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accordance  with  applicable 
governmental  environmental 
regulations. 

Appendix  K-II-F.  Addition  of 
materiala  to  a system,  sample  collection, 
transfer  of  culture  fluids  tvithin/between 
systems,  and  processing  of  culture  fluids 
shall  be  conducted  In  a manner  that 
maintains  employee  exposure  to  viable 
organisms  containing  recombinant  DNA 
molecules  at  a level  that  does  not 
adversely  affect  the  health  and  safety  of 
employees. 

Appendix  K-H-G.  The  facility's 
emergency  response  plan  shall  include 
provisions  for  handling  spills. 

Appendix  K-m.  BLl-LS  Level 

Appendix  K-DI-A  Spills  and 
accidents  which  result  in  overt 
exposures  to  organisms  containing 
recombinant  DNA  molecules  are 
immediately  reported  to  the  laboratory 
director.  Medical  evaluation, 
surveillance,  and  treatment  are  provided 
as  appropriate  and  written  records  are 
maintained. 

Appendix  K-III-B.  Cultures  of  viable 
organisms  containing  recombinant  DNA 
molecules  shall  be  handled  in  a closed 
83rstem  (e-g.,  closed  vessel  used  for  the 
propagation  and  growth  of  cultures)  or 
other  primary  containment  equipment 
(e.g.,  biological  safety  cabinet  containing 
a centrifuge  used  to  process  culture 
fluids]  which  is  designed  to  reduce  the 
potential  for  escape  of  viable  organisms. 
Volumes  less  than  10  liters  may  be 
handled  outside  of  a closed  system' or 
other  primary  contairunent  equipment 
proWded  all  physical  containment 
requirements  specified  in  Appendix  G- 
II-A  of  the  Guidelines  are  met 

Appendix  K-HI-C.  Culture  fluids 
(except  as  allowed  in  Appendix  K-III-D) 
shall  not  be  removed  from  a closed 
system  or  other  primary  contairunent 
equipment  unless  the  viable  organisms 
containing  recombinant  DNA  molecules 
have  been  inactivated  by  a validated 
inactivation  procedure.  A validated 
inactivation  procedure  is  one  which  has 
been  demonstrated  to  be  effective  using 
the  organism  that  will  serve  as  the  host 
for  propagating  the  recombinant  DNA 
molecules. 

Appendix  K-lII-D.  Sample  collection 
from  a closed  system,  the  addition  of 
materials  to  a dosed  system,  and  the 
transfer  of  culture  fluids  from  one  dosed 
system  to  another  shall  be  done  in  a ' 
manner  which  minimi7.es  the  release  of 
aerosols  or  contamination  of  exposed  ■- 
surfaces.  • .• 

Appendix  K-III-E.  Exhaust  gases 
removed  from  a closed  system  or  other 
primary  containment  equipment  shall  be 
treated  by  filters  which  have  effidendes 
equivalent  to  HEPA  filters  or  by  other 


equivalent  procedures  (e.g.,  indneration) 
to  minimize  the  release  of  viable 
organisms  containing  recombinant  DNA 
molecules  to  the  environment 

Appendix  K-III-F,  A dosed  system  or 
other  primary  contairunent  equipment 
that  has  contained  viable  organisms 
containing  recombinant  DNA  molecules 
shall  not  be  opened  for  maintenance  or 
other  purposes  unless  it  has  been 
sterilized  by  a validated  sterilization 
procedure.  A validated  sterilization 
procedure  is  one  which  has  been 
demonstrated  to  be  effective  using  the  ' 
organism  that  wiU  serve  as  the  host  for 
propagating  ffie  recombinant  DNA 
molecules. 

Appendix  K-4II-G.  Emdgency  plans 
required  by  Section  IV-B-8^  shall 
indude  methods  and  prodedmres  for 
handling  large  losses  of  culture  on  an 
emergency  basis. 

Appendix  K-IV.  BL2-LS  Level 

^pendix  K-TV-A.  Cultures  of  viable 
organisms  containing  recombinant  DNA 
molecules  shall  be  h^dled  in  a dosed 
system  (e.g„  dosed  vessel  used  for  the 
propagation  and  growffi  of  cultures)  or 
other  primary  contairunent  equipment 
(eg„  Class  m biological  safety  cabinet 
containing  a centrifi^e  used  to  process 
culture  fluids)  which  is  designed  to 
prevent  the  escape  of  viable  organisms. 

Volimxes  less  than  10  liters  may  be 
handled  outside  of  a dosed  system  or 
other  primary  containment  equipment 
provided  all  physical  containment 
requirements  spedffed  in  Appendix  G- 
n-B  of  the  Guidelines  are  met 

Appendix  K-IV-B.  Culture  fluids 
(except  as  allowed  in  Appendix  K-IV- 
C)  shall  not  be  removed  a dosed 
system  or  other  primary  containment 
equipment  unless  the  viable  organisms 
containing  recombinant  DNA  molecules 
have  been  inactivated  by  a validated 
inactivation  procedure.  A validated 
inactivation  procedure  is  one  which  has 
been  demonstrated  to  be  effective  using 
the  organism  that  will  serve  as  the  host 
for  propagating  the  recombinant  DNA 
molecules. 

Appendix  K-TV-C.  Sample  collection 
from  a dosed  system,  the  addition  of  . 
materials  to  a dosed  system,  and  the 
transfer  of  cultures  fluids  from  one 
closed  system  to  another  shall  be  done 
in  a manner  which  prevents  the  release 
of  aerosols  or  contamination  of  exposed 
smfaces. 

Appendix  K-IV-D.  Elxhaust  gases 
removed  from  a dosed  system  or  other 
primary  containment  equipment  shall  be 
treated  by  filters  which  have  effidendes 
equivalent  to  HEPA  filters  dr  by  other  ... 
equivalent  procedures  (e.g.,  indneration) 
to  prevent  the  release  of  viable 


organisms  containing  recombinant  DNA 
molecules  to  the  environment. 

Appenc^  K-lV-E.  A dosed  system  or 
other  prunary  containment  equipment 

that  has  contained  viable  organisms  ■ 

containing  recombinant  DNA  molecules 
shall  not  be  opened  for  maintenance  or 
other  purposes  unless  It  has  been  ■ • 
sterilized  by  a validated  sterilization  • 
procedure.  A validated  sterilization 
procedure  is  one  which  has  been 
demonstrated  to  be  effective  n^g  the 
organisms  that  will  serve  as  the  host  for 
propagating  the  recombinant  DNA 
molecules.  ‘ • 

Appendix  K-4V-^.  Rotating  seals  airf 
other  mechanical  devices  dire^y  ' 

assod^ied  with  a dosed  systeni  us^ 
for  the  propagation  and  growth  of  viable 
organisms  containing  recoiiibinant  DNA 
molectiles  shall  be  designed  to  prevent 
leakage  or  shall  be  fully  endosed  in 
ventilated  housings  that  are  exhausted 
through  filters  which  have  effidendes 
equivalent  to  HEPA  filters  or  through 
o^er  equivalent  treatment  devices. 

Appendix  K-IV-G.  A dosed  system 
used  for  the  propagation  and  growth  of 
viable  organisms  containing 
recombinant  DNA  molecules  and  other 
primary  containment  equipment  used  to 
contain  operations  involving  viable 
organisms  containing  sensing  devices 
that  monitor  the  integrity  of  containment 
during  operations. 

Appendix  K-TV-H.  A dosed  system 
used  for  the  propagation  and  growth  of 
viable  organisms  containing  the  - 
recombinant  DNA  molecules  shall  be 
tested  for  integrity  of  the  containment 
features  using  the  organism  that  will 
serve  as  the  host  for  propagating 
recombinant  DNA  molecules.  Testing 
shall  be  accomplished  prior  to  the 
introduction  of  viable  organisms 
containing  recombinant  DNA  molecules 
and  following  modification  or 
replacement  of  essential  containment 
featmes.  Procedures  and  methods  used 
in  the  testing  shall  be  appropriate  for  the 
equipment  design  and  for  recovery  and 
demonstration  of  the  test  oiganisnL 
Records  of  tests  and  results  shall  be 
maintained  on  file.  ' 

Appendix  K-IV-L  A dosed  system 
used  for  the  propagation  and  growth  of 
viable  organisms  containing 
recombinant  DNA  molecules  shall  be 
permanently  identified.  This 
identification  shall  be  used  in  all  records 
reflecting  testing,  operation,  and  - . 
maintenance  and  in  all  documentation 
relating  to  use  of  this  equipment  for  - . 
research  or  production  activities  ' 

involving  viable  organisms  contauung  • 
recombinant  DNA  molecules.  „ r 

Appendix  K-IV-j.  The  universal  v' 

biohazard  sign  shall  be  posted  on  eac 
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1 1 closed  system  and  primary  containment 
I equipment  when  used  to  contain  viable 
' organisms  containing  recombinant  DNA 
molecules.  . 

; Appendix  K-TVMC  Emergency  plans 
jrequired  by  Secbon  shall  • 

I indude  methods  and  procedures  for 
Jhandling  large  losses'  of  culture  on  an 
iemergency  basis. . - 

\Appendix  K-V BL3-LS Level,  * • ■*-'  ' 

1;  Appendix  K-V-A.  Cultures  ofjvjable  1 
jorganisms'  contaming  recomhlnaht  bNA 
{molec^es  ^^_be  handed  in  a^osed 
! 'system  (e.g.,  dosed  ve^ds  for  &e’,_ 

; propagation  arid  grow^  of-cdture^  dr  ' 
other  primary  bontai^rat.e^jpmra^^  ^ 
(e.g..  Class  in  biolo^^  safety  cabinet 
i containing  a centii^e  used  to  process  ' 

, culture  fluids]  which  is  designed  to 
prevent  the  escape  of  viable  organisbis. 

: Ivolumes  less  than  10  liten  may  be 
jhandled  outside  of  a closed  system 
I provided  all  physical  containment 

Fiquirements  specified  in  appendix  G— 

-C  of  the  Guidelines  are  met 
Appendix  K-V-B.  Culture  fluids 
I (except  as  allowed  in  appendix  K-V-C] 
ishaU  not  be  removed  from  a closed 
jsystem  or  other  primary  containment 
j pquipment  unless  the  viable  organisms 
1 containing  recombinant  DNA  molecules 
'have  been  inactivated  by  a validated 
inactivation  procedure.  A validated 
' inactivation  procedure  is  one  which  baa 
been  demonstrated  to  be  effective  using 
, tlie  organisms  that  will  serve  as  the  host 
; lor  propagating  the  recombinant  DNA  • 

; imolecales. 

; Appendix  K-V-C  Sample  collection 
horn  a closed  system,  the  addition  of 
materials  to  a closed  system,  and  the 
' transfer  of  culture  fluids  from  one  closed 
system  to  another  shall  be  done  in  a 
ca.nner  which  prevents  the  release  of 
aerosols  or  contamination  of  exposed 
. surfaces. 


Appendix  K-V-D.  Exhaust  gases 
!, removed  from  a closed  system  or  other 
'primary  containment  equipment  shall  be 
treated  by  filters  which  have  efficiencies 
equivalent  to  HEPA  filters  or  by  other 
equivalent  procedures  (e.g.,  incineration] 
to  prevent  the  release  of  viable 
erganisms  containing  recombinant  DNA 
Dolecules  to  the  environment 
Appendix  K-V-E.  A closed  system  or 
)lhcr  primary  containment  equipment 
hat  has  contained  viable  organisms 
xsntaining  recombinant  DNA  molecules 
ihall  not  be  opened  for  maintenance  or 
ither  purposes  unless  It  has  been 
ilerilized  by  a validated  sterilization 
irocedure.  A validated  sterilization 
•rocedure  is  one  which  has  been 
lemonstrated  to  be  effective  using  the 
irganisms  that  will  serve  as  the  host  for 
Topagating  the  recombinant  DNA 
3 jlecules. 


Appendix  K-V-F.  A closed  system 
used  for  the  propagation  and  growth  bf- 
viable  organisms  contaming 
recombinant  DNA  molecules  shall  be 
operated  so  that  the  space  above  the 
culture  level  will  be  maintained  at  a 

■ pressure  as  low  as  possible,  consistent 

with  equipment  design,  in  order  to  - 
maintain  the  integrity  of  containment  ' 
features.  . ■ -rvv;  • -■ 

Appendix.  K-V-G.  Rotating  seeds  and 
other  mechanical  devices  directly  'J-'i'. 

, associated  with  a closed  system  nsed  to 
...  contain  viable  organisms  containing  - - - ' - 
..recombinant  DNA  molecules  shall.be  .. . 

■ designed  .to  prevemt  leakage  or  shall  be  - 
fully  enclosed  in  ventilated  housings  ■ 
that  are  exhausted  through  filters  which  ^ 
have  effidendes  equivsdent  to  HEPA 
filters  or  through  other  d}uivalent 
treatment  devices.  ‘ 

Appendix  K-V-^  A closed  system, 
used  for  the  propagation  wd  growth  of 
viable  orgainisms  containing 
recombinant  DNA  molecules  and  other 
primary  containment  equipment  used  to 
contain  operations  involving  viable 
organisms  containing  recombinant  DNA 
molecules  shall  indude  monitoring  or  ' 
sensing  devices  that  moniter  the 
integrity  of  containment  during 
operatiSns. 

Appendix  K-V-L  A dosed  system 
used  for  the  propagation  and  growth  of 
viable  organisms  containing 
recombinant  DNA  molecules  shall  be 
tested  for  integrity  of  the  contaimheht 
features  using  the  organisms  that  will 
serve  as  the  host  for  propagating  the 
recombinant  DNA  molecules.  Testing 
shall  be  accomplished  prior  to  the 
introduction  of  viable  organisms 
containing  recombinant  DNA  molecules 
and  following  modification  or 
replacement  of  essential  contaimnent 
features.  Procedures  and  methods  used 
in  the  testing  shall  be  appropriate  for  the 
equipment  design  and  for  recovery  and 
demonstration  of  the  test  organism. 
Records  of  tests  end  results  shall  be 
maintained  on  file. 

Appendix  K-V-J.  A dosed  system 
. used  for  the  propagation  and  growth  of 
viable  organisms  containing 
recombinant  DNA  molecules  shall  be 
permanently  identified.  This 
identification  shall  be  used  in  all  records 
reflecting  testing,  operation,  and 
maintenance  and  in  all  documentation 
relating  to  the  use  of  this  equipment  for 
resear^  production  activities  hu'olving 
viable  organisms  containing 
recombinant  DNA  molecdes. 

Appendix  K-V-K.  The  imiversal 
biohiizard  sign  shall  be  posted  on  each 
closed  system  and  primary  containment 
equipment  when  used  to  contain  viable 
organisms  containing  recombinant  DNA 
molecules. 


Appendix  K-V-L.  Emergency  plans 
required  by  section  IV-B-3-f  sh^  ... 
Indudc  methods  and  procedures  for  . 

• handling  large  losses  of  culture  on  an 
emergency  basis.  - . .. 

Appendix  K-V-M.  Closed  systems  and 
other  primary  containment  equipment 
used  in  handling  cultures  of  viable  ' . 
organisms  rantaining  recombinant  DNA  . 
molecules  shall  be  located  wlthin  a .-  ■ 
controlled  area  which  meets  the  ■>.•  •.  . 

•ToUowingTequifements:  .vr-V'.-.-v.  «■. ..  >■ 

• • ' AjJpendix  K-V-M-1-  The  controlled 
'area  sh^'have  a -separate  ditiy  area.' 
The  eritry  area  shall  be  a double-door^ 
space  such  as  an  air  lock^  anterboi^  br 
diange  room  that  separates' the  ' ‘ r’  l;' . ; ' 
controlled  area  £rpm  the  balance,  of  the 
facility.  ' ' 

Appendix  K-V-M-2.  The  sn^aces  of  ' 
walls,  ceilings,  and  floors  In  the 
controlled  area  shall  be  such  os  to 
permit  ready  cleaning  and  - . . 
decontamination.  , 

Appendix  K-V-M-3.  Penetrations  into 
the  controlled  area  shall  be  sealed  to 
permit  liquid  or  vapor  phase  space 
decontamination. 

Appeiidix  K-V-^-4i  AH  utilities  and 
service  or  process  piping  and  wiring 
entering  the  coritrqlled  area  shall  be . 
pixitected against contamiriation. 

Appendix  K-V-M-&  Hand-y/ashing 
facihties  equipped  with  foot,  elbow,  or 
automatically  operated  valves  shall  be 
located  at  each  major  work  area  and 
near  each  primary  exit  ' 

Appendix  K-V-M-6,  A shower  facility 
shall  be  provided.  This  facility  shall  be 
located  in  close  proximity  to  the 
controlled  area. 

Appendix  K-V-M-7,  The  controlled 
area  shall  be  designed  to  preclude 
release  of  culture  fluids  outside  the 
controlled  area  in  the  event  of  an 
accidental  spill  or  release  from  the 
closed  systems  or  other  primary 
contaimnent  equipment 

Appendix  K-V-M-8.  The  controlled 
area  shall  have  a ventilation  system  that 
is  capable  of  controlling  air  movement  - 
The  movement  of  air  shall  be  fiom  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 
If  the  ventilation  system  provides 
positive  pressure  supply  air,  the  system 
shall  operate  in  a manner  that  prevents 
the  reversal  of  the  direction  of  air 
movement  or  shall  be  equipped  with  an 
alarm  that  would  be  actuated  in  the 
event  that  reversal  in  the  direction  of  air 
movement  were  to  occur.  The  exhaust 
air  from  the  controlled  area  shall  not  be 
recirculated  to  other  areas  of  the  ' - • . 
facility.  The  exhaust  air  from  the 
controlled  area  may  not  be  discharged 
to  the  outdoors  without  being  HEPA 
filtered,  subjected  to  thermal  oxidation. 
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or  otherwise  treated  to  prevent  the 
release  of  viable  organisms. 

Appendix  K-V-N,  The  following 
personnel  and  operational  practices 
shall  be  required: 

Appendix  K-V-N-L  Personnel  entry 
into  the  controlled  area  shall  be  through 
the  entry  area  specified  in  Appendix  K- 
V-M-1. 

Appendix  K-V-N-2.  Persons  entering 
the  controlled  area  shall  exchange  or  . 
cover  their  personal  clothing  with  work 
garments  such  as  jumpsuits,  lalwratory 
coats,  pants  and  shirts,  head  cover,  «tiH  . 
shoes  or  shoe  covers.  On  exit  torn  Ae  - 
controlled  area  the  work  clothing'  may 
be  stored  in  a locker  separate  from  that 
used  for  personal  clothi^  or  discarded 
for  laundering,  aothing  shall  be 
decontaminated  before  laundering. 

Appendix  K-V-N-3,  Entry  into  the 
controlled  area  during  periods  when 
work  is  in  progress  shall  be  restricted  to 
those  persons  required  to  meet  program 
or  support  need&  Prior  to  entry  all 
persons  shall  bb  informed  of  the 


operating  practices,  emergency 
procedures  and  the  natiure  of  the  work 
conducted. 

Appendix  K-V-N-4.  Persons  under  18 
years  of  age  shall  not  be  permitted  to 
enter  the  controlled  area. 

Appendix  K-V-N-S.  The  universal 
biohazard  sign  shall  be  posted  on  entry 
doors  to  die  controlled  area  and  all 
internal  doors  %dien  My  work  involving 
the  otgai^m  Is  In  progress.  This 
indudes  periods  when  decontamination 
.procedures  are  in  progress.  The  sign 
posted  on  the  entry  doors  to  the 
controlled  area  shall  include  a statement 
of  agents  in  use  and  personnel 
authorized  to  enter  the  controlled  area. 

Appendix  K-V-^i-8.  The  controlled 
area  shall  be  kept  neat  and  dean. 

Appendix  K-V-J^-7.  Eating,  drinking, 
smoking,  and  stcxage  of  food  are 
prohibited  in  the  controlled  area. 

Appendix  K-V-N-8.  Animals  and 
plants  shall  be  exduded  from  the 
controlled  area. 


Appendix  K-V-N-9.  An  effective  insect 
and  rodent  control  program  shall  be 
maintained. 

Appendix  K-V-n.iq.  Access  doors  to ' 
the  controlled  area  shall  be  kept  dosed, 
except  as  necessa^  fpj.  access,  while 
work  is  in  progress.  Serve  doors  leading 
directly  outdoors  shall  b®  sealed  and 
locked  while  work  is  in  progress. 

y^pendix  K-V-N-11.  Persons  shall 
wash  their  hands  when  leaving  the  • ' 
controlled  area.  . • - 

Appendix  K-V-^-12.  Persons  wqrkihg ' 
in  the  control!^  area  shall  be  trainedib 
emergency  procedures.'  ■ ; rivt-  ? 

Appenchx  K-V^N-IS.  Equipment  and  r 
materials  required  for  the  management 
of  acddents  involving  viable  organisms 
containing  recombinant  DMA  molecules 
shall  be  available  in  the  controlled  area. 

Appendix  K-V^-14.  -The  controlled 
area  shall  be  decontaminated  in 
accordance  %vith  established  procedures 
following  spills  or  other  acddental 
release  of  viable  organisms  containing 
recombinant  DNA  molecules. 


■ li' 


Appendix  K.— Comparison  of  GLSP  and  BL-LS  Practjces  t1] 


Criterion  [2] 


GLSP 

' BL1-LS 

B12-LS 

rij 

ir-M-R 

rs_M^  1 

K-lt-C 

rs_ii_R_ej 

ir_K_r. 

G-n-e-1-d. 

fl  I*  ^ 1 11 

ir-run 

tr-iiL-a 

G-n-8-2-kand 

GU-8-2-L 

un 

NR 

60 

fjQ 

tr.jii-R 

•rjv-a 

NR 

•rjii_r 

K-fV-8 

ir-iLj: 

ir_iiur; 

lfJV_R 

Minimize 

Minimize  Errgirteer 

Prevent  Engirreer 

- Procedure  K-W- 

K-4U-a 

K-fV-C 

F.  . 

' , *■ 

NR 

Minimize  K-lll-E  ' 

Prevent  K-IV-0 

NR 

K-ni-P 

NR 

NR 

NR  ■ - 

■WQ 

NR 

NR  ■ 

NR 

icjv-r; 

NR  ' 

NR 

K-fV-H 

wn 

NR 

NR  - 

NR 

K-n/^i 

xji-r; 

x-Jit-r; 

ir-iv-K 

#aR 

a_a_Fui_e 

MR  • 

NR 

NR 

1.  Formulats  and  imptemerit  Insttbjiional  codes  of  pnfcSce  for  safety,  of  person* 

■ nel  and  adequate  control  of  hygiene  and  safety  measures.  - 

• G-1  ■ 

2.  Provide  adequate  written  Instnictions  and  talning  of  pefsorineS  to  Iceep 

woriqslace  de^  and  tidy  arid  to  keep  axposure  to  biological,  chemical  or 
physical  agents  at  a level  that  does  not  adversely  affect  health  and  safety  of 
employees.'  ' - • ^ • 

G-tlfl 

a.  Provide  changing  and  handwashing  CacSties  as  well  as  protective  clothing. 

- appropriate  to  the  risk,  to  be  worn  during  work. 

4.  Prohibit  eating,  drinking,  smoking,  mouth  pipetting,  and  applying  cosmetics  in 
the  workplace. 

5.  Interrial  accident  reporting i::: : ! L. 


6.  Medical  surveillance ^ ; 

7.  Viabie  organii^  should  be  handled  In  a system  that  physically  separates  the 

process  from  the  eirtemal  environment  (dosed  syst^  or  other  primary 
'tentairiment).  ■••  • •.■.  . . 

8.  Culture  fluids  not  removed  from  a system  until  organisms  Inactivated 


6.  Iroctivatlon  of  waste  solutions  artd  materuJs  with  respect  to  their  biohazard 
potontiaL  ■ ' * , " ' 

10.  Control  of  aetosob  by  engineering  oir  prooedural  dontrola  to  prevent  or 
. - criinimize  letease  of  organisms  dtdng  satiipllng  from  a system,  addition  of 
-■,fnaterisls  to  a,aystem.  transfer  of  cuKvatad  celts,  and  removal  of  material, 

product^  vrid  affkionts  bom  a aystom.  ■.--■'y'."  ' 

11. -  Treatment  of  exhatdt  gasses  from  a dosed  system  to  minimize  oir  prevent 

.releese  of  viable  organisma.  - * . 7 ; '.'.•i  i-  ' 

^2.  Oosed  aystsm  that  has  contained  viable  oqjanisms  not  to  be  op«r^  4intil 
• ^aterifaed  by  a validated  procedure.  7 ' . , - 

- ia  Oosed  system  to  be  maintained  at  as  a low  pressure  as  possible  to  nuJntain 
V'totegrity  by  coritawnent  (eaturds.  ' ^ » 

14.  Rotating  seals  and  other  penetrations  into  dosed  system  ciesigned  to 

prevent  or  minimize  leakage.  . . . . 

15.  Oosed  aysl^  ahaH  tocoqporate  moohorirvg  or  aenshvg  devices  to  monitor  the 

totegrity'ql  containment.  '.  ’ , • . . v . . ' .' 

16.  Valldatod  Integrity  testing  of  closed  coritaitvTv^  system 


t7.  Oosed  system  to  be  permanently  identified  for  record  keepmg  purposes. 

; 16.  Universal  biohazard  dgn  to  be  potted  on  each  dosed  system 

; ,19.  Emergency  plw  required  lor  hsndiirvg  large  losses  of  cuftt.Tes_____ 
; 2a  Access  to  the  workplaoe.  ■ 


21  Requirements  for  controlled  access  area  .1. 

If- I.-.  , . - ..  1 - 


G-ll-C-2-4. 

G-ll-C-l-c. 
G-ll-C-l-d. 
G-ll-C-2-q  and 
G-«-C-2-r. 
Da 

K-V-A 


K-V-B. 

K-V-8. 

Prevent  Engineer 
K-V-C. 


Prevent  K-V-O. 
K-V-E. 

K-V-F. 

Preverrl  K-V-G. 

K-V-H.  • 

K-V-l. 

K-V-J. 

K-V-K.  - 
K-V-E  - ' ' 
K-V-M. 
K-V-UIN. 


. ...“NR.-^Otrepdred. 
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/Appendix  K.  Footnotes 

1.  This  table  is  derived  from  the  text  in 
Appendices  G and  K and  is  not  tn  be  oaed  in 
lieu  of  Appendices  G and  K. 

2.  The  criteria  in  this  grid  address  only  the 
biological  hazard  assented  with  organisms 

,!  containing  recombinwt  DNA.  Other  hazards 
j accompanying  the  large  scale  ciiltlvation  of 
I such  organisms  (e^J,  toxic  properties  of 
products;  physic^  mechanical  and  chemical 
I aspects  of  downstream  processing)  are  not 
I addressed  and  must  be  considered, 
j separately, 'albeit  in  conjunction  with  this 

'll 

l|  Appendix  K.  Definitions  to  Accompany 
1 Containment  Grid  and  Proposed 
j Modification  of  ^pen^  K 

I Accidental  release-^^^e  . 

, pnintentioiial  discharge  of  a 
j microbiological  agent  (Le,' 

I microoiganism  or  virus)  or  eukaryotic 
cell  due  to  a failure  in  the  containment 
,1  system.  \ 

Biological  barrier — An  impediment, 
(naturally  occurring  or  introduced]  to 
the  infectivlty  and/or 'survival  of  a" 
microbiological  agent  or  eukaryotic 'cell 
I once  it  has  been  i^eased  into  the 
j environment 

‘j  Closed  system — system  which  by 

■ij  its  design  and  proper  operation. 

^ I prevents  release  of  a microbiological 
I agent  or  eukaryotic  cell  contained 
li  therein. 

Containment — The  confinement  of  a 
microbiological  agent  or  eukaryotic  cell 
that  is  being  cultured,  stored, 
manipulated,  transported  or  destroyed 
I in  order  to  prevent  or  limit  its  contact 
i with  people  and/or  the  environmenL 
I Methods  used  to  achieve  this  include: 
physical  and  biological  barriers  and 
inactivation  using  physical  or  chemical 
means. 

de  minimis  release — A release  of 
viable  microbiological  agents  or 
eukaryotic  cells  that  do  not  result  in  the 
establishment  of  disease  in  healthy 
> people,  plants  or  animals  or  in 
uncontrolled  proliferation  of  any 
microbiological  agents  or  eukaryotic 
cells. 

Disinfection — A process  by  which 
viable  microbiological  agents  or 
eukaryotic  cells  are  reduced  to  a level 
unlikely  to  produce  disease  in  healthy 
people,  plants  or  animals. 

I Good  Large  Scale  Practice  {GLSP) 
Organism — For  an  organism  to  qualify 
for  GLSP  consideration,  it  must  meet  the 
following  criteria:  (Reference: 

I Organization  for  Economic  Cooperation 
and  Development,  Recombinant  DNA 
Safety  Considerations,  1987,  p.  34-35). 

a.  The  host  organism  should  be  non- 
pathogenic,  should  not  contain 
adventitious  agents  and  should  have  en 
I extended  history  of  safe  large-scale  use 
: or  have  built-in  environmental 


limitations  that  permit  optimum  growth 
in  the  large-scale  setting  but  limited 
survival  without  adverse  consequences 
in  the  environment. - . . 

b.  The  recombinant  DNA-engineered 
organism  should  be  non-pathogenic, 
should  be  as  safe  in  the  large-scale 
setting  as  the  host  organism,  end 
Without  adverse  consequences  in  the 
environment . 

c.  The  vector/insert  should  be  well 
characterized  and  free  from  known 
harmfiil  sequences;  should  be  limited  in 
size  as  mu(±  as  possible  to  the  DNA 
-required  to  perform  the  intended 
function;  should  not  increase  the 
stabib^  of  the  construct  in  the 
environm^t  unless  that  Is  a 
requirement  of  the  intended  function; 
should  be  poorly  mdbilizable;  and 
should  not  transfer  any  resistance 
niarkers  to  microorganisms  not  known 
to  acquire  them  naturally  if  such 
acquisition  could  comproi^e  the  use  of 
a drug  to  control  disease  agents  in 
human  or  veterinary  medibine  or 
agriculture. 

Inactivation — Any  process  .that 
destroys  the  ability  of  a specific 
microbiological  agent  dr  eukaryotic  cell 
'to  self-replicate. 

Incidental  release — The  discharge  of 
a microbiological  agent  or  eukaryotic 
cell  from  a containment  system  that  is 
expected  when  the  system  is 
appropriately  designed  and  properly 
operated  and  maintained. 

Minimization — The  design  £ind 
operation  of  containment  systems  in 
order  that  any  incidental  release  is  a de 
minimis  release. 

Pathogen — ^Any  microbiological  agent 
or  eukaryotic  cell  containing  sufficient 
genetic  information,  which  upon 
expression  of  such  information  is 
capable  of  producing  disease  in  healthy 
people,  plants  or  animals. 

Physical  barrier — Equipment, 
facilities  and  devices  (e.g.,  fermentors, 
factories,  filters,  thermal  oxidizers) 
designed  to  achieve  containment 

Release — ^The  discharge  of  a 
microbiological  agent  or  eukaryotic  cell 
from  a containment  system.  Discharges 
can  be  incidental  or  accidental. 
Incidental  releases  are  de  minimis  in 
nature;  accidental  releases  may  be  de 
minimis  in  nature. 

B.  Addition  of  Appendix  D-XVII  to  the 
"NIH  Guidelines  " 

The  foUov/ing  section  is  added  to 
Appendix  D: 

Appendix  D-XVII 

Dr.  Malcolm  K,  Brenner  of  St  Jude. 
Children's  Research  Hospital  of 
Memphis,  Tennessee,  can  conduct 
experiments  on  patients  with  acute 


myelogenous  leukemia  (AML).  Using  the 
LNL6  retroviral  vector,  the  autologous 
bone  marrow  cells  will  be  transduced 
with  the  gene  coding  for  neomycin 
resistance.  The  purpose  of  this  gene 
marking  experiment  is  to  determine 
whether  the  source  of  relapse  after 
autologo.us  bone  marrow  transplantation 
for  acute  myelogenous  leukemia  is 
residual  malignant  cells  in  the  harvested 
marrow  or  reoccurrence  of  tumor  in  the 
patient  Determining  the  source  of 
relapse  should  indicate  whether  or  not 
purging  of  the  bone  marrow  is  a 
necessary  procedure. 

C Addition  of  Appendix  D-XVIIl  to  the 
•^NIH  Guidelines- 

The  following  section  is. added  to 
Appendix  D. 

Appendix  D-XVIII 

Dr.  Malcom  IC  Breimer  of  St  Jude 
Children’s  Research  Hospital  of 
Memphis,  Tennessee,  can  conduct 
experiments  on  pediatric  patients  with 
Stage  D (disseminated]  neuroblastoma 
who  are  being  treated  with  high-dose 
carboplatin  and  etoposide  in  either 
phase  I/n  or  phase  II  trials.  All  the 
patients  in  these  studies  will  be 
subjected  to  bone  marrow  . 
transplantation  since  it  will  allow  them 
to  he  exposed  to  chemoradiation  that 
would  be  lethal  were  it  not  for  the 
availability  of  stored  autologous  marrow 
for  rescue. 

The  bone  marrow  cells  of  these 
patients  will  be  transduced  with  the 
gene  coding  for  neomycin  resistance 
using  the  LNL6  vector.  The  purpose  of 
this  gene  marking  study  is  to  determine 
whether  the  source  of  relapse  after 
autologous  bone  marrow  transplantation 
is  residual  malignant  cells  in  the 
harvested  marrow  or  residual  disease  in 
the  patient  Secondly,  it  is  hoped  to 
determine  the  contribution  of  marrow 
autographs  to  autologous  reconstitution. 

D.  Addition  of  Appendix  D-XDC  to  the 
-NIH  Guidelines” 

The  following  section  is  added  to 
Appendix  D; 

Appendix  D-XIX 

Dr.  Albert  B.  Deisseroth  of  the  MD  - 
Anderson  Cancer  Center  of  Houston, 
Texas,  can  conduct  experiments  on 
patients  with  chronic  myelogenous 
leukemia  who  have  been  reinduced  into 
a second  chronic  phase  or  cytogenetic 
remission  after  accelerated  phase  or 
blast  crisis.  The  patients  in  these  studies 
will  receive  autologous  bone  marrow 
transplantation.  Using  the  LNL6  vector, 
the  bone  marrow  cells  will  be 
transduced  with  the  gene  coding  for 
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neomycin  resistance.  The  purpose  of 
these  gene  marking  studies  is  to 
determine  if  the  origin  of  relapse  arises 
from  residual  leukemic  cells  in  the 
patients  or  from  viable  leukemic  cells 
remaining  in  the  bone  marrow  used  for 
autologous  transplantation. 

E.  Addition  of  Appendix  D-XX  to  the 
""NIH  Guidelines" 

The  following  is  added  to  Appendix 
D: 

Appendix  D-XX 

Drs.  Fred  D.  Ledley  and  Savio  L C. 
Woo  of  Baylor  College  of  Medicine  of 
Houston,  Texas,  can  conduct 
experiments  on  pediatric  patients  with 
acute  hepatic  failure  who  are  identified 
as  candidates  for  hepatocellular 
transplantation.  Using  the  LNL6  vector, 
the  hepato(^es  will  be  transduced  with 
the  gene  coding  for  neomycin  resistance. 
The  purpose  of  using  a genetic  marker  is 
to  demonstrate  the  pattern  of 
engraftment  of  transplanted  hepatocytes 
and  to  help  determine  the  success  or 
failure  of  engraftment 


F.  Amend  the  "Points  to  Consider  in  the 
Design  and  Submission  of  Protocols  for 
the  Transfer  of  Recombinant  DNA  Into 
the  Genome  of  Human  Subjects" 

' Section  I-E-2  will  read  as  follows: 

I-B-2.  Preclinical  studies,  including 
risk  assessment  studies.  Provide  results 
that  demonstrate  the  safety,  efficacy, 
and  feasibility  of  the  proposed 
procedures  using  animal  and/or  cell 
culture  model  systems,  and  explain  why 
the  models  chosen  are  appropriate  for 
the  protocol 

ITT-  Correction  to  the  Notice  of  Actions 
Published  In  the  Federal  Register  on 
September  12, 1990  (55  FR  37565) 

In  the  Summary  of  Actions  under  B. 
Addition  of  Appendix  D-XV  to  NIH 
Guidelines  the  retroviral  vector  used  for 
transducing  the  gene  coding  for 
adenosine  deaminase  (ADA)  is  listed  as 
*TNL8*’.  The  retroviral  vector  that  was 
used  was  “LASN". 

OMB's  Mandatory  Information 
Requirements  for  F^eral  Assistance 
Program  Announcements"  (45  FR  39592] 
requires  a statement  concerning  the 
official  government  programs  contained 
in  the  Oitalog  ofFeder^  Domestic 


Assistance.  Normally  NIH  lists  in  its 
announcements  the  number  and  title  of 
affected  individual  programs  for  the 
guidance  of  the  public.  Because  the 
guidance  In  this  notice  covers  not  only 
virtually  every  Nm  program  but  also 
essentially  every  Federal  research 
program  in  which  DNa.  recombinant 
molecule  techniques  could  be  use.  it  has 
been  determined  to  be  not  cost  effective  ■ 
or  in  the  pubic  Interest  to  attempt  to  list 
these  programs.  Such  a list  would  likely 
require  several  additional  pages,  in 
addition,  NIH  could  not  be  certain  that 
every  Federal  program  would  be 
included  as  many  Federal  agencies,  as 
well  as  private  organizations,  both 
national  and  international  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of 
the  individual  program  listing,  NIH 
invites  readers  to  direct  questions  to  the 
information  address  above  about 
whether  individuals  programs  listed  in 
the  Catalog  ofFedeial  Domestic 
Assistance  are  affected. 


f 


Dated:  July  12, 199L 
Bemadine  Healy, 

Director.  National  Institutes  of  Health. 
(ER  Doc.  91-17125  Fded  7-17-91;  8:45  am] 
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depar™ent  of  health  and  human  services 

PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

HUMAN  GENE  THERAPY  SUBCOMMITTEE 

MINUTES  OF  MEETING^ 

July  29-30,  1991 

The  Human  Gene  Therapy  Subcommittee  (HGTS)  (a  subcommittee  of  the 
Recombinant  DNA  Advisory  Committee  (RAC))  was  convened  at  9:00  a.m.  on  July  29, 
1991,  in  Building  3 1C,  Conference  Room  6,  National  Institutes  of  Health  (NIH),  9000 
Rocl^lle  Pike,  Bethesda,  Maryland  20892.  Dr.  LeRoy  Walters  (Chair)  presided.  In 
accordance  with  Public  Law  92-463,  the  meeting  was  open  to  the  public.  The  following 
were  present  for  all  or  part  of  the  meeting: 

Committee  members: 

Judith  Areen,  Georgetown  University  Law  Center 

Michael  F.  Brewer,  Dun  and  Bradstreet  Corporation 

Alexander  M.  Capron,  University  of  Southern  California 

James  F.  Childress,  University  of  Virginia 

Charles  J.  Epstein,  University  of  California,  San  Francisco 

Robert  P.  Erickson,  University  of  Arizona 

William  N.  Kelley,  University  of  Pennsylvania  Medical  Center 

Brigid  G.  Leventhal,  Johns  Hopkins  Oncology  Center 

R.  Scott  Mclvor,  University  of  Minnesota 

Abbey  S.  Meyers,  National  Organization  for  Rare  Disorders 

Dusty  A.  Miller,  Fred  Hutchinson  Cancer  Research  Center 

Robert  F.  Murray,  Jr.,  Howard  University 

Paul  E.  Neiman,  Fred  Hutchinson  Cancer  Research  Center 

Robertson  Parkman,  Childrens  Hospital  of  Los  Angeles 

LeRoy  Walters,  Georgetown  University 

Executive  secretary; 

Nelson  A.  Wivel,  National  Institutes  of  Health 
A subcommittee  roster  is  attached  (Attachment). 


^The  Human  Gene  Therapy  Subcommittee  is  advisory  to  the  Recombinant  DNA 
Advisory  Committee,  and  its  recommendations  should  not  be  considered  as  final 
or  accepted.  The  Office  of  Recombinant  DNA  Activities  should  be  consulted  for 
NIH  policy  on  specific  issues. 
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Ad  hoc  consultant: 

Gerard  J.  McGarrity,  Coriell  Institute  for  Medical  Research 

Non-voting  agency  representatives: 

Aleta  Sindelar,  Food  and  Drug  Administration 
Charles  McCarthy,  National  Institutes  of  Health 
Henry  I.  Miller,  Food  and  Drug  Administration 

National  Institutes  of  Health  staff: 

W.  French  Anderson,  NHLBI 
R.  Michael  Blaese,  NCI 
Elaine  Blume,  NCI 
Steve  Brody,  NHLBI 
Barrie  Carter,  NIDDK 
Ronald  Crystal,  NHLBI 
Patrick  Hwu,  NCI 
Christine  Ireland,  OD 
Howard  Jaffe,  NHLBI 
Stephen  Karp,  NCI 
Becky  Lawson,  OD 
Richard  Morgan,  NHLBI 
James  Mule,  NCI 
David  Parkinson,  NCI 
Steven  Rosenberg,  NCI 
Melissa  Rosenfeld,  NHLBI 
Paul  Speiss,  NCI 
Bruce  Trapnell,  NHLBI 
Jeffrey  Weber,  NCI 
Debra  Wilson,  OD 
Cassie  Yang,  OD 
John  Yannelli,  NCI 

Others: 

Mark  Adams,  Baylor  College  of  Medicine 
Paul  Aebersold,  Food  and  Drug  Administration 
James  Baker  Jr.,  University  of  Michigan 
M.  James  Barrett,  Genetic  Therapy,  Inc. 

Frank  Blanchard,  Howard  Hughes  Medical  Institute 
Felicity  Boyd,  Georgetown  University 
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Stephen  Chang,  Viagene,  Inc. 

Jan  Chappell,  Genetic  Therapy,  Inc. 

Yawen  Chiang,  Genetic  Therapy,  Inc. 
Wanda  De Vlaminck,  Somatix  Corporation 
Sharon  Durfy,  Kennedy  Institute 
Martin  Eglitis,  Genetic  Therapy,  Inc. 

Marie  Favrot,  Genetic  Therapy,  Inc. 

Bernie  Fox,  University  of  Michigan 
Jeffrey  Fox,  ASM  News 
Cindy  Fox-Aisen,  University  of  Michigan 
Scott  Freeman,  University  of  Rochester 
Mariann  Grossman,  University  of  Michigan 
Michael  Kaleko,  University  of  Michigan 
Toshi-hiko  Komori,  Chugai  Pharmaceuticals 
Daniel  Kuebbing,  Genetic  Therapy,  Inc. 
Rusette  Lyons,  Genetic  Therapy,  Inc. 

Craig  McCune,  University  of  Rochester 
Jeanne  McLachlin,  Genetic  Therapy,  Inc. 
Robert  Moen,  Genetic  Therapy,  Inc. 

Anne  Montgomery,  FDC  Reports 
Gary  Nabel,  University  of  Michigan 
John  Ojeifo,  Georgetown  University 
Joe  Palca,  Science 
Alan  Proctor,  Pfizer  Research 
Steve  Raper,  University  of  Michigan 
Jess  Thoene,  University  of  Michigan 
Larry  Thompson,  The  Washington  Post 
Paul  Tolstoshev,  Genetic  Therapy,  Inc. 
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I.  CALL  TO  ORDER 

Dr.  Walters  (Chair)  called  the  meeting  to  order.  He  presented  a summary  of  the 
human  gene  therapy /transfer  protocols  that  had  been  previously  reviewed  by  the 
HGTS.  There  have  been  a total  of  ten  protocols,  eight  gene  marking  studies  and  two 
gene  therapy  protocols.  The  HGTS  forwarded  nine  of  the  ten  protocols  to  the  RAC 
for  review.  Tlie  RAC  recommended  approval  of  eight  of  these  studies  to  the  NIH 
Director,  these  eight  protocols  were  approved,  published  in  the  Federal  Register  as 
major  actions,  and  appended  to  the  NIH  Guidelines  for  Research  Involving  Recombinant 
DNA  Molecules.  Of  the  eight  NIH-approved  protocols,  only  sk  have  been  reviewed 
and  approved  by  the  Food  and  Drug  Administration  (FDA).  On  today's  agenda,  five 
new  gene  therapy  protocols  are  to  be  reviewed. 

II.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A GENE  THERAPY  PROTOCOL  ENTITLED:  GENE  THERAPY  OF 
FAMILIAL  HYPERCHOLESTEROLEMIA 

Dr.  Erickson  described  this  protocol  as  a treatment  for  severe  low  density  lipoprotein 
(LDL)  receptor  deficiency  or  Familial  Hypercholesterolemia  (FH),  by  autologous 
reinfusion  of  hepatocytes  that  have  been  transduced  with  the  LDL  receptor  gene.  The 
investigators  employed  a relevant  animal  model,  the  Watanabe  rabbit,  to  generate 
preliminary  data  that  suggests  this  approach  may  be  effective  in  the  treatment  of  this 
disorder.  He  asked  the  investigators  to  address  whether  autologous  infusion  of 
hepatocytes  in  humans  would  have  the  same  success  rate  that  has  been  seen  in  rabbits. 
There  is  a considerable  amount  of  experimental  data  in  mice  and  in  rabbits.  Minimal 
data  are  available  from  rats,  and  only  one  baboon  study  has  been  performed. 

However,  one  cannot  assume  that  this  approach  will  work  as  well  in  humans  as  it  has 
in  the  animal  models.  The  choice  of  the  portal  vein  as  the  site  of  injection  may  also  be 
problematic. 

Dr.  Erickson  said  that  patient  selection  is  a point  of  concern.  He  explained  that  the 
choice  is  between  treating  receptor-negative  children  with  life  expectancies  of 
approximately  10  years  or  treating  adults  that  have  low  levels  of  receptor,  longer  life 
expectancies,  and  alternative  therapies  available  to  them.  The  investigators  could  start 
with  the  adult  patients.  However,  the  Watanabe  rabbit  model  suggests  that  therapy 
would  be  more  effective  in  children.  This  is  an  excellent  protocol  with  good 
preliminary  data. 

Dr.  Mclvor  stated  that  this  was  an  excellent  protocol.  There  are  substantial  preclinical 
data  generated  using  the  rabbit  model,  and  gene  transfer  and  expression  in  human 
hepatocytes  has  been  sufficiently  demonstrated.  The  plan  is  to  resect  a portion  of  the 
liver,  isolate  hepatocytes  from  that  tissue,  introduce  the  gene  for  the  LDL  receptor  into 
the  hepatocytes,  and  then  to  reinfuse  this  material  into  the  liver  through  the  portal 
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vein.  The  investigators  propose  to  use  a new  vector  system.  The  parent  vector  is 
derived  from  a series  called  DOl.  The  packaging  cell  line  is  T-CRIP.  There  are  safety 
concerns  in  this  new  system:  (1)  the  likelihood  of  generating  replication  competent 
virus  that  might  be  introduced  directly  into  the  patient  or  generated  at  a later  time, 
and  (2)  the  likelihood  of  a tumorigenic  response  developing  as  a result  of  the  gene 
transfer  protocol.  The  investigators  should  also  address  any  overlap  that  may  exist 
between  the  vector  sequence  and  the  sequences  that  are  used  to  generate  the  retroviral 
proteins  in  the  packaging  cell  lines.  Dr.  D.  Miller  has  shown  that  the  extent  of  overlap 
correlates  with  the  likelihood  of  generating  replication  competent  virus.  In  this  new 
system,  the  packaging  cell  line  splits  the  protein  coding  capacity  into  two  different 
sequences;  therefore,  this  cell  line  should  be  safer  than  those  which  have  previously 
been  used  for  generating  virus.  In  terms  of  gene  transfer  and  its  associated  risk,  the 
only  concern  revolves  around  the  possibility  of  an  immune  response  to  the  receptor. 

This  protocol  does  not  present  any  new  risks  over  previous  protocols  in  terms  of 
insertional  mutagenesis  because  the  vector  3'  LTR  has  been  disabled. 

Dr.  Mclvor  said  the  substantial  preclinical  data  indicates  that  the  gene  transfer 
procedure  is  effective  in  both  the  introduction  and  expression  of  the  gene.  Prior  to 
infusion,  the  hepatocyte  population  will  be  evaluated  for  gene  expression.  This  would 
provide  verification  that  the  gene  transfer  procedure  had  been  successful  prior  to 
infusion.  He  asked  the  investigators  what  proportion  of  the  cells  in  the  liver  are 
actually  derived  from  the  donor  cells  when  the  hepatocytes  are  infused  into  a recipient 
animal.  Dr.  Mclvor  said  the  follow-up  studies  performed  on  the  patients  should 
include  the  determination  of  their  lipid  levels  post-infusion  and  molecular  studies. 

Also,  there  needs  to  be  an  evaluation  to  determine  whether  the  gene  transfer  and 
repopulation  in  the  liver  have  been  effective.  He  asked  for  a list  of  post-treatment 
studies. 

Dr.  Mclvor  said  there  are  three  factors  that  affect  the  anticipated  efficacy  of  the 
procedure:  (1)  the  efficiency  of  gene  transfer  into  the  isolated  hepatocyte  population, 
(2)  the  representation  of  the  infused  cell  population  in  the  recipient  liver,  and  (3)  the 
level  of  expression  obtained  in  the  recipient  liver.  As  a related  question,  he  wanted  to 
know  if  cells  could  over  express  the  LDL  receptor,  and  if  such  cells  could  handle  the 
additional  load  of  cholesterol. 

Mr.  Capron  asked  if  the  LDL  receptor  gene  can  be  transferred  to  adult  human 
hepatocytes  in  vitro  efficiently,  reliably,  and  without  complications.  Can  these 
transduced  cells  be  reintroduced  into  human  subjects  and  produce  permanent  or  long- 
term expression  of  the  gene.  Will  the  level  of  the  LDL  receptor  activity  be  sufficient 
to  produce  a clinically  significant  benefit,  and  will  the  change  in  the  LDL  receptor  level 
affect  patient  morbidity  and  mortality? 

Mr.  Capron  said  that  the  number  of  adults  with  FH  justifies  beginning  the  trial  with 
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these  patients  first.  Obviously,  when  the  treatment  proves  to  be  efficacious  and 
reasonably  safe,  treatment  would  be  made  available  to  children  with  FH.  The  consent 
form  is  not  clear  and  needs  to  be  revised.  The  investigator  may  want  to  consider  a 
serial  process  of  consent. 

Ms.  Meyers  stated  that  the  children's  consent  form  is  very  negative.  It  explains  why  a 
child  should  not  participate,  and  it  does  not  supply  any  information  regarding  the 
possible  benefits.  She  suggested  that  the  following  phrase  be  added:  "We  do  hope  that 
you  will  benefit  and  that  other  patients  may  benefit  in  the  future,"  so  that  the  patients 
may  feel  that  their  participation  in  this  study  will  be  of  benefit  to  others.  This  is  a very 
rare  disease,  and  many  of  the  patients  die  before  they  reach  adolescence.  To  deny 
children  the  opportunity  for  this  treatment  would  not  be  reasonable. 

Dr.  D.  Miller  said  that  hepatocytes  from  children  are  more  likely  to  be  transduced  than 
hepatocytes  from  adults.  Mr.  Capron  said  that  because  this  disease  affects  children  as 
well  as  adults,  the  safety  and  efficacy  of  the  treatment  first  should  be  determined  in 
adults.  Dr.  Parkman  said  that  treating  adults  before  children  is  discriminatory  against 
children.  Dr.  Leventhal  added  that  the  children  selected  for  this  protocol  should  be  as 
sick  as  adults.  Patients  need  to  be  symptomatic  before  they  are  selected.  The  only 
other  option  for  these  children  might  be  a liver  transplant.  However,  they  might  not 
receive  the  transplant  because  of  the  cost  issue,  whereas  they  could  participate  in  this 
clinical  protocol  free  of  charge.  There  are  very  strong  positive  pressures  for 
symptomatic  children  entering  into  this  study. 

Mr.  Capron  said  if  markedly  beneficial  results  are  achieved  in  adults,  the  treatment  of 
children  could  be  initiated.  If  it  takes  10  or  15  years  to  obtain  results,  this  would  be  a 
different  situation.  He  asked  Dr.  Wilson  to  explain  the  results  he  expects  if  the 
treatment  is  successful  in  relation  to  the  issue  of  patient  selection. 

Dr.  D.  Miller  said  that  the  data  on  the  packaging  cell  line  should  be  supplied  to  the 
HGTS  prior  to  the  FDA  review.  He  added  that  the  subcommittee  should  not  have 
such  a cavalier  attitude  toward  this  new  vector.  The  Points  to  Consider  for  the  Design 
and  Submission  of  Protocols  for  the  Transfer  of  Recombinant  DNA  into  the  Genome  of 
Human  Subjects  requires  a construction  scheme,  as  well  as  information  on  how  these 
vectors  were  derived,  where  the  sequences  came  from,  and  the  sequence  of  the  final 
product.  The  investigators  did  not  supply  the  sequence  information.  Dr.  Wilson 
replied  that  the  entire  vector  is  currently  being  sequenced  by  an  FDA-approved 
laboratory  as  part  of  the  evaluation  process. 

Dr.  Mclvor  agreed  that  it  is  necessary  to  have  sequence  information  on  the  different 
elements  of  a vector  that  is  under  consideration.  Once  a virus  is  integrated  into  the 
target  cell,  the  hkelihood  of  insertional  mutagenesis  must  be  determined.  Since  it  is  a 
new  cell  line,  the  investigators  should  provide  a list  of  assays  that  have  been  performed 
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to  test  the  supernatants  for  viruses  that  might  be  generated  after  packaging. 

Dr.  Wilson  responded  to  the  comments  of  the  reviewers.  He  said  that  this  protocol  is 
designed  to  treat  the  genetic  disease  FH.  Traditional  FH  therapies  include 
pharmacological  therapies  that  involve  the  modulation  of  residual  LDL  receptor  levels. 
These  therapies  cannot  be  used  for  receptor-negative  patients.  Another  form  of 
treatment  involves  purging  the  blood  of  the  LDL.  The  patient  comes  in  every  other 
week  for  life  to  receive  either  plasmapheresis  or  LDL  apheresis.  The  baseline  level  of 
cholesterol  is  reduced  30-40%;  however,  the  original  levels  return  within  a week  to  14 
days,  and  there  is  no  permanent  change  in  LDL.  Liver  transplantation  is  another 
treatment  option  for  this  disease.  One  patient  was  subjected  to  a dual  organ 
transplant,  heart  and  liver,  based  on  the  hypothesis  that  reconstitution  of  hepatic  LDL 
receptor  status  would  be  sufficient  for  metabolic  correction.  As  a result  of  replacing 
the  liver,  which  was  from  a donor  who  had  normal  LDL  receptor,  this  patient's 
cholesterol  plummeted.  This  was  an  incredibly  invasive  procedure,  and  the  patient 
ultimately  died  of  complications.  At  this  point,  an  alternative  approach  was  proposed 
in  which  genes,  not  cells,  might  be  transplanted.  The  hypothesis  was  that  gene  transfer 
of  the  LDL  receptor  into  hepatocytes  could  provide  a sufficient  level  of  metabolic 
correction  in  these  patients. 

Dr.  Wilson  said  that  an  appropriate  animal  model,  the  Watanabe  rabbit,  was  used. 

The  gene  for  the  LDL  receptor  is  defective  in  these  animals.  The  Watanabe  rabbit  has 
very  high  elevations  in  LDL  and  the  same  syndrome  as  the  human  patients,  namely 
clinical  death  due  to  diffuse  coronary  artery  disease.  A portion  of  the  liver  was 
removed  and  hepatocyte  cultures  were  established.  Through  the  use  of  recombinant 
retroviruses,  the  LDL  gene  was  efficiently  introduced  into  these  cells.  One  of  the 
limitations  is  that  the  cells  have  to  be  harvested  soon  after  they  have  been  established 
and  reinfused  back  into  the  animal.  The  cells  must  still  maintain  their  capacity  to 
function  and  persist.  The  most  efficient  way  to  reintroduce  the  cells  is  direct  infusion 
into  the  circulation  that  perfuses  the  liver.  Data  were  presented  from  the  Watanabe 
rabbit  experiments  which  showed  a 30-40%  decrease  in  serum  cholesterol  levels.  No 
deviation  from  this  new  baseline  level  was  observed.  If  a 30-40%  decrease  in  serum 
cholesterol  levels  could  be  achieved  in  patients,  this  treatment  would  greatly  benefit  the 
patient.  Experiments  with  human  liver  samples  have  shown  that  it  is  possible  to 
achieve  excellent  viability,  reasonable  recoveries,  and  sufficient  expression  of  the  gene 
using  the  same  organ  sample  size  that  would  be  used  in  the  human  trials. 

Dr.  Wilson  discussed  perioperative  risks  associated  with  hepatic  resection  and  the 
subsequent  reinfusion  of  the  hepatocytes.  He  noted  that  Dr.  Raper,  a co-investigator, 
has  extensive  experience  with  hepatic  resection.  Risks  associated  with  infusion  of  cells 
into  the  portal  vein  are  not  totally  known.  In  animal  experiments,  the  hepatocytes 
were  infused  into  the  portal  circulation  of  a variety  of  species.  There  has  been  no 
evidence  of  occlusion.  The  long-term  consequences  of  this  gene  therapy  procedure 
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with  respect  to  oncogenesis  are  largely  unknown. 

Dr.  Wilson  said  there  is  genotype-specific  variation  in  the  level  of  residual  LDL 
receptor  activity  amongst  FH  patients.  If  a patient  has  a deletion  of  both  alleles,  the 
level  of  residual  activity  is  zero.  If  there  is  a simple  point  mutation  in  which  a 
defective  receptor  is  formed,  there  may  be  some  residual  function.  There  is  a 
continuum  in  the  patient  population  because  of  this  genetic  heterogeneity,  and  the 
hypothesis  is  that  the  level  of  residual  LDL  receptor  function  correlates  with  severity  of 
disease.  There  are  plans  to  evaluate  the  receptor  status  of  FH  homozygotes  who  are 
symptomatic  with  coronary  artery  disease  as  defined  by  angina  pectoris  and/or  a history 
of  myocardial  infarction.  If  these  patients  are  receptor-negative,  which  is  defined  as 
having  less  than  2%  residual  activity,  they  would  undergo  a noninvasive  evaluation  to 
identify  any  contraindications  to  the  surgical  procedure.  Patients  with  no  contradictions 
would  be  evaluated  by  the  consult  service,  and  appropriate  support  for  their  procedure 
would  be  provided.  The  percentage  of  the  receptor-defective  patients  meeting  these 
inclusion  criteria  is  unknown. 

Dr.  Wilson  discussed  the  vectors  and  viruses  to  be  used  in  the  treatment.  He  noted  his 
extensive  experience  with  recombinant  retroviruses,  vectors,  and  packaging  cell  lines. 

He  said  the  packaging  cell  line,  T-CRIP,  is  theoretically  safer  than  the  existing 
packaging  cell  line  that  has  been  previously  approved  for  use  in  human  gene  transfer 
protocols.  Two  key  functions  that  are  necessary  to  make  a recombinant  retrovirus  are 
located  on  separate  DNA  fragments,  and  they  are  sequentially  transfected  into  a 
packaging  cell  line.  In  animal  experiments,  gene  expression  persisted  for  at  least  six 
weeks,  and  there  were  no  untoward  effects.  A 15%  decrease  in  patients'  cholesterol 
would  be  considered  a success.  Dr.  Wilson  also  stated  that  valuable  information  about 
FH  would  be  derived  from  this  protocol. 

Dr.  Neiman  asked  about  the  sensitivity  level  for  detecting  infectious  virus  particles  in 
the  supernatant  of  the  packaging  cell  line.  Dr.  Wilson  said  he  could  probably  detect  a 
single  replication-competent  virus  per  10  ml.  Dr.  Neiman  said  this  is  the  same 
detection  level  seen  with  another  packaging  cell  line,  PA317. 

Dr.  D.  Miller  asked  what  viruses  the  investigators  were  capable  of  detecting.  Dr. 
Wilson  said  he  had  assayed  for  ecotropic  and  amphotropic  viruses,  but  not  xenotropic 
viruses. 

Dr.  D.  Miller  asked  if  the  packaging  cell  line  had  been  tested  for  other  adventitious 
agents.  Dr.  Wilson  said  they  were  currently  in  the  process  of  screening  for  these 
agents. 

Mr.  Capron  asked  how  long  it  would  take  to  complete  these  studies.  Dr.  Wilson  said 
that  FDA  was  the  rate-limiting  step.  The  information  will  take  approximately  three 
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months  to  be  produced. 

Dr.  Epstein  asked  if  a 15%  reduction  of  serum  cholesterol  is  meaningful,  i.e.,  a 
reduction  from  850  mg/ml  to  750  mg/ml  or  700  mg/ml.  Dr.  Wilson  replied  that  he 
proposes  to  convert  a null  to  a partial  deficiency.  Dr.  Epstein  asked  if  Dr.  Wilson  had 
enough  preclinical  data  on  which  to  proceed  to  human  trials.  Dr.  Wilson  replied  that 
he  has  systematically  achieved  a relevant  endpoint  in  his  animal  model  with  respect  to 
potential  efficacy  for  this  inherited  disease.  Dr.  Wilson  stated  that  this  conclusion  is 
based  on  these  experiments,  as  well  as  experiments  in  other  animal  systems  and 
cultured  human  hepatocytes. 

Dr.  Kelley  asked  if  an  expression  of  the  LDL  receptor  gene  in  patients  after  treatment, 
would  increase  the  likelihood  that  the  patients  may  be  rendered  more  sensitive  to 
subsequent  pharmacologic  therapy.  Dr.  Wilson  said  the  problem  with  pharmacologic 
therapy  is  that  it  is  often  based  on  modulation  of  the  endogenous  receptor,  primarily  at 
the  transcriptional  level,  and  the  gene  to  be  supplied  in  the  treatment  does  not  have 
the  correct  transcriptional  elements.  However,  data  indicate  that  there  is  a 
translational  component  to  this  modulation.  If  so,  then  pharmacological  approaches 
could  be  used  to  up-regulate  the  new  receptor  gene  in  these  patients. 

Dr.  Leventhal  said  a survival  graph  of  the  patients  is  needed,  as  well  as  a good  natural 
history  data  collection  system.  If  the  three  patients  proposed  to  be  treated  live  to  be 
20,  it  is  not  clear  whether  this  is  a result  of  the  treatment  or  an  expected  outcome 
based  on  their  natural  history. 

Dr.  Parkman  asked  about  the  stable  efficiency  of  reintroduced  autologous  cells  in  the 
rabbit  experiments.  Dr.  Wilson  replied  that  in  situ  RNA  hybridization  data  for  the 
Watanabe  rabbit  liver  tissue  shows  that  approximately  1%  of  the  liver  cells  introduced 
are  expressing  the  LDL  receptor  gene. 

Dr.  Mclvor  said  the  endpoint  of  the  treatment  should  be  more  than  an  assessment  of 
clinical  benefit.  It  would  be  meaningful  to  determine  whether  the  hepatocytes  have 
been  efficiently  transduced  and  whether  these  transduced  hepatocytes  are  actually  in 
the  liver.  He  asked  for  a description  of  the  assays  that  are  going  to  be  performed  on 
liver  biopsies.  Dr.  Wilson  replied  that  in  situ  RNA  hybridizations  will  be  performed 
along  with  DNA  and  RNA  polymerase  chain  reaction  (PCR). 

Dr.  D.  Miller  asked  why  Dr.  Wilson  had  injected  the  cells  into  the  spleen  in  the  animal 
model  if  he  plans  to  inject  the  cells  into  the  portal  vein  in  a human  patients.  Animal 
experiments  should  be  identical  to  those  being  proposed  for  humans.  The  vector  and 
the  route  of  administration  to  be  used  in  patients  should  be  tested  in  the  Watanabe 
rabbit  model. 
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Dr.  Kelley  asked  if  the  value  of  portal  injection  in  patients  is  its  relative  safety  as 
compared  to  the  spleen  injection.  Dr.  Wilson  replied  safety  was  a consideration,  as 
well  as  expertise  in  portal  vein  infusions.  Dr.  Kelley  said  that  while  the  expected 
reduced  cholesterol  levels  may  not  guarantee  therapeutic  efficacy,  this  should  not 
interfere  with  approval  of  the  protocol  since  certain  modifications  might  render  this 
treatment  therapeutic. 

Dr.  Erickson  moved  to  approve  the  protocol  with  the  following  two  stipulations:  (1) 
that  treatment  will  be  limited  to  receptor-negative  patients  (the  chance  of  obtaining 
efficacy  will  be  greater  if  younger  patients  are  used);  and  (2)  a sequential  consent  form 
will  be  adopted.  Dr.  D.  Miller  seconded  the  motion. 

Dr.  McGarrity  said  the  HGTS  should  require  some  sort  of  quality  assurance  testing.  In 
the  case  of  the  hepatocytes,  they  are  only  in  culture  for  three  days.  By  the  time  results 
are  available,  they  are  only  of  retrospective  value.  Quality  assurance  tests  should  be 
performed  on  the  packaging  cell  line  as  well  as  on  the  hepatocytes.  Controlled  studies 
should  be  performed  to  evaluate  for  spontaneous  transformation  in  cultures  of 
nontransfected  hepatocytes,  hepatocytes  with  the  vector  alone,  and  hepatocytes  with  the 
vector  plus  the  LDL  gene. 

Dr.  Leventhal  suggested  a separate  consent  form  for  the  liver  resection  which  states 
that  the  patient  will  be  notified  if  the  cells  have  been  successfully  transfected.  At  this 
point  reintroduction  becomes  possible.  A separate  consent  form  should  be  added  to 
cover  that  eventuality,  as  well  as  liver  biopsies  and  possible  post-mortems.  In  this  way, 
the  patient  is  informed  that  the  cells  will  not  be  reintroduced  if  they  have  not  been 
transfected.  It  also  allows  the  risks  associated  with  the  two  procedures  to  be  discussed 
separately. 

Dr.  Parkman  said  that  patients  usually  sign  the  consent  form  for  the  reinfusion  and  the 
consent  form  for  the  resection  at  the  same  time.  If  you  wait  until  the  cells  have  been 
prepared,  there  would  be  a tremendous  amount  of  pressure  on  the  patient  to  consent. 

Ms.  Meyers  argued  against  the  sequential  informed  consent.  If  a patient  is  to 
participate  in  an  experiment,  the  patient  should  know  up  front  what  is  expected  down 
the  line,  including  follow-up  analysis.  A sentence  could  be  added  to  the  informed 
consent  to  state  that  there  is  a possibility  that  the  cells  may  not  be  reintroduced. 

Dr.  Parkman  proposed  two  amendments:  (1)  Additional  information  must  be  provided 
about  the  vector  and  the  quality  control  assays  performed  on  the  vector  preparation. 

(2)  Quality  control  assays  must  be  performed  on  the  transduced  hepatocytes,  with  the 
understanding  that  the  information  will  not  be  available  before  the  cells  are 
reintroduced.  This  quality  control  mechanism  needs  to  be  defined  indicating  what  tests 
will  be  performed,  how  many  dry  runs  will  be  performed,  and  how  adverse  reactions 


[888] 


Recombinant  DNA  Research,  Volume  14 


Human  Gene  Therapy  Subcommittee  - July  29-30,  1991 


will  be  dealt  with  should  they  occur.  A stopping  rule  should  be  imposed  to  prevent 
reintroduction  of  transduced  cells  into  patients  if  problems  in  quality  control  are 
encountered.  Dr.  Erickson  accepted  the  amendments  to  his  motion. 

Dr.  Walters  restated  the  motion  to  approve  the  protocol  with  the  stipulations  that:  (1) 
the  protocol  is  to  be  limited  to  receptor-negative  patients,  (2)  the  consent  form  should 
be  separated  and  subsequently  reviewed  by  select  RAC  members,  (3)  additional 
information  must  be  provided  on  the  vector  construction  and  quality  control  of  the 
virus,  the  packaging  cell  line,  and  the  transduction  process,  and  (4)  a stopping  rule 
should  be  included. 

Dr.  Epstein  disagreed  with  the  stipulation  which  limited  the  treatment  to  receptor- 
negative patients.  The  short-term  goal  of  this  experiment  is  the  reduction  of  LDL 
cholesterol,  and  this  is  independent  of  the  age  of  the  patient.  Because  the  receptor- 
deficient  patients  have  some  endogenous  receptor  activity,  they  have  lower  cholesterol 
levels  than  the  receptor-negative  patients.  Given  the  incremental  increase  in  the  level 
of  receptor,  these  patients  may  do  better  over  time.  Since  the  patient  population  is 
rare,  an  arbitrary  restriction  may  be  more  severe  than  necessary. 

Dr.  Erickson  said  he  would  not  remove  the  stipulation  limiting  the  treatment  to 
receptor-negative  patients.  Dr.  Epstein  moved  that  the  motion  be  amended  to  have 
this  stipulation  removed.  Mr.  Capron  seconded  the  motion. 

Dr.  H.  Miller  noted  that  the  investigators'  intention  was  to  include  patients  who  were 
severely  affected,  even  if  they  did  not  meet  the  strict  definition  of  receptor-negative. 

He  urged  that  the  protocol  be  left  open  to  receptor-deficient  patients. 

Dr.  Parkman  noted  that  the  2%  receptor  level  cut-off  used  to  define  the  receptor- 
negative patients  was  arbitrary.  Actually  it  is  a continuum,  and  patients  in  the 
advanced  stages  of  the  disease  will  be  treated. 

Mr.  Capron  favored  Dr.  Epstein's  proposal.  On  the  therapeutic  level,  one  hypothesis  is 
that  the  treatment  is  more  likely  to  clinically  benefit  the  receptor-deficient  patients 
than  the  receptor-negative  patients.  The  implication  is  that  if  the  treatment  is  limited 
to  receptor-negative  patients,  it  will  only  be  children  who  are  treated.  He  stressed  that 
there  are  patients  old  enough  to  consent  who  would  qualify  for  this  protocol. 

Dr.  Erickson  said  the  chance  of  determining  if  the  treatment  has  had  a significant 
effect  is  much  greater  in  the  receptor-negative  patients  who  have  not  already  had  many 
of  the  clinical  manifestations  of  the  disease. 

Dr.  Leventhal  said  it  would  be  wrong  for  the  subcommittee  to  limit  the  patients  who 
could  go  on  this  study.  It  is  a rare  disease;  and  if  patient  selection  is  limited  too 
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severely,  it  might  become  impossible  to  find  patients  in  a reasonable  amount  of  time. 
Also,  there  is  a chance  that  one  type  of  patient  might  react  and  another  might  not. 
There  should  be  no  further  restrictions. 

Dr.  Walters  put  the  amendment  to  remove  the  restriction  on  the  receptor  classification 
of  the  patients  to  a vote.  The  amendment  passed  by  a vote  of  12  in  favor,  1 opposed, 
and  no  abstentions. 

Mr.  Capron  moved  to  limit  treatment  to  subjects  who  are  capable  of  giving  their  own 
consent.  The  age  limit  will  depend  on  what  the  Michigan  Institutional  Review  Board 
(IRB)  considers  adequate.  Certainly,  there  are  children  who  have  suffered  with  the 
disease  and  are  capable  at  a younger  age  to  give  their  consent.  Mr.  Brewer  seconded 
the  motion. 

Dr.  Parkman  said  this  is  an  important  issue.  However,  it  is  important  that  children 
have  equal  access  to  innovative  therapy,  and  there  are  reasons  to  believe  that  children 
may  derive  more  benefit  and  provide  clearer  results.  The  treatment  should  not  be 
limited. 

Mr.  Capron  said  the  treatment  should  start  with  adults.  If  it  is  shown  to  have  any 
beneficial  effects,  parents  could  be  asked  to  give  consent  for  their  children. 

Dr.  Wilson  said  the  chances  of  finding  a receptor-negative  patient  who  survives  to  the 
age  of  18  is  low.  The  other  issue  is  that  the  treatment  is  much  more  feasible  and  more 
likely  to  be  successful  if  it  is  performed  in  children.  This  is  due  to  the  increased 
success  in  the  isolation  of  the  hepatocytes  and  the  efficiency  of  gene  transfer  in  cells 
derived  from  patients. 

Dr.  Mclvor  moved  to  call  the  question,  both  on  this  amendment  and  on  the  entire 
issue.  There  being  no  objection  to  calling  the  question,  Dr.  Walters  put  the 
amendment  to  restrict  the  patients  to  those  who  can  give  their  own  consent.  The 
amendment  failed  by  a vote  of  3 in  favor,  9 opposed,  and  1 abstention. 

Dr.  Walters  restated  the  original  motion  for  provisional  approval  of  the  protocol.  The 
motion  required  that:  (1)  the  consent  form  changes  be  reviewed  by  a small  working 
group  of  the  HGTS,  (2)  additional  data  be  submitted  about  the  quality  control  of  the 
vector  system,  the  characteristics  of  the  packaging  line,  and  a protocol  for  quality 
control  procedures  following  infusion  of  the  transfected  cells,  and  (3)  the  patient 
population  may  include  both  receptor-negative  and  receptor-deficient  patients,  either 
children  or  adults. 

There  was  a discussion  on  the  reporting  procedures  in  the  case  of  provisional  protocol 
approvals  going  forth  from  the  HGTS  to  the  RAC.  Specifically,  the  discussion  dealt 
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with  which  committee  should  review  the  requested  information  required  by  the 
provisional  approval,  and  how  it  would  be  determined  that  all  criteria  had  been  met. 

Dr.  Leventhal  suggested  that  the  deadline  for  the  submission  of  the  requested  material 
be  two  weeks  prior  to  the  next  RAC  meeting.  This  deadline  would  allow  time  for 
material  to  be  circulated  to  the  HGTS.  Any  HGTS  member  who  wishes  to  provide 
his/her  input  would  have  sufficient  time  to  provide  it  in  writing  before  the  RAC 
meeting.  There  was  general  agreement  among  the  members  on  this  matter. 

Dr.  Walters  put  the  motion  to  provisionally  approve  the  protocol  to  a vote.  The 
motion  passed  by  a vote  of  12  in  favor,  0 opposed,  and  1 abstention. 

PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  A HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED:  GENE 
THERAPY  AS  RELATED  TO  THE  IMMUNOTHERAPY  OF  CANCER 

Dr.  Epstein  said  this  is  a cancer  therapy  protocol  that  is  listed  as  a Phase  I trial.  The 
intent  of  this  protocol  is  to  modify  living  tumor  cells  to  alter  their  immunogenicity  and 
thereby  affect  not  only  the  modified  cells,  but  other  tumor  cells  as  well.  The 
introduced  gene  will  be  injected  directly  into  the  tumor;  this  is  not  an  ex  vivo 
manipulation  of  the  cells  as  in  other  protocols.  The  gene  is  to  be  introduced  into  the 
tumor  cells  via  a liposome-mediated  mechanism,  which  is  used  to  facilitate  its  transfer 
across  cell  membranes.  The  viral  vector  is  first  combined  with  lipid  containing 
liposomes.  This  construct  is  then  injected  into  the  tumor  where  it  is  eventually 
integrated  into  the  chromosomal  DNA. 

Dr.  Epstein  said  the  introduction  of  the  gene  into  tumor  cells  will  modify  the  tumor 
cell  to  make  it  more  immunoreactive;  there  will  be  an  immune  response  against  the 
gene  that  is  introduced,  but  also  against  other  molecules  on  the  tumor  cells.  It  is  the 
immune  response  against  these  tumor  specific  antigens  that  may  affect  unmodified 
tumor  cells  nearby  as  well  as  elsewhere  in  the  body.  The  tumor  of  interest  is  malignant 
melanoma,  and  the  gene  of  interest  is  a histocompatibility  antigen,  HLA-B7.  The  gene 
has  been  cloned  into  a retroviral  construct,  PLJ,  which  is  similar  to  Moloney  murine 
leukemia  virus  derived  vectors.  The  DNA  is  not  a packaging  construct;  rather,  the 
construct  itself  is  inserted  into  liposomes.  The  investigators  propose  to  treat  four 
groups  of  three  patients  with  escalating  doses  to  assess  the  toxicities  of  the  system,  to 
assess  the  immunogenic  response,  and  to  determine  if  there  is  an  objective  tumor 
response. 

Dr.  Epstein  discussed  the  animal  model  system.  In  one  experiment,  the  DNA-liposome 
construct  containing  the  mouse  histocompatibility  gene,  H2-K,  was  injected  into  the 
tumor  nodules  of  six  mice.  Four  out  of  six  mice  demonstrated  a decrease  or  delay  in 
tumor  growth  and  some  type  of  immunogenic  response.  In  another  set  of  experiments, 
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animals  were  pre-immunized  with  the  protein  antigen  from  the  gene  of  interest.  The 
gene  was  then  introduced  into  the  tumor  cells.  Five  out  of  six  animals  showed 
complete  regression  of  their  tumors. 

Dr.  Epstein  noted  that  the  protocol  proposes  a novel  method  for  gene  modification  of 
cells.  Only  twelve  mice  have  been  injected  to  date;  of  these  twelve,  only  nine 
responded.  These  experiments  employed  only  one  specific  tumor  type,  which  is 
different  from  the  type  being  proposed  for  treatment  in  humans.  He  asked  the 
subcommittee  to  consider  if  sufficient  experiments  have  been  performed  in  animal 
models.  Unlike  ex  vivo  manipulations,  the  virus  is  injected  into  a liposome.  In 
experiments  using  the  liposome  system  with  tumor  injection,  there  was  evidence  of  the 
viral  DNA  in  the  heart  tissue  of  four  of  eleven  animds,  in  brain  tissue  in  one  of  eleven 
animals,  and  in  kidney  tissue  in  two  of  eleven  animals.  Therefore,  there  is  a significant 
degree  of  spread  of  the  virus  into  other  tissues.  This  is  of  concern  because  the 
investigators  have  shown  that  the  introduction  of  the  constructs  into  endothelial  cells 
generates  a local  inflammatory  response  that  renders  these  cells  more  immunogenic. 
This  response  may  make  them  more  susceptible  targets  of  the  immune  response. 

Dr.  Childress  noted  that  the  investigators  responded  satisfactorily  to  his  comments 
about  the  patient  consent  form.  The  three  areas  of  concern  were:  (1)  There  is  some 
ambiguity  as  to  what  the  primary  and  secondary  purposes  of  the  protocol  are.  This 
ambiguity  is  carried  over  to  the  consent  form.  There  is  no  need  for  a rigid  separation; 
however,  the  primary  goal  will  have  an  impact  on  risk-benefit  analysis.  This  issue  is 
germane  to  whether  the  primary  benefit  is  to  be  expected  for  current  patients  or  for 
future  patients.  (2)  In  the  original  consent  form,  the  patient  was  expected  to  bear  what 
appeared  to  be  a heavy  financial  cost.  There  has  been  a clarification;  the  consent  form 
now  states  that  costs  related  to  the  research  aspect  of  the  protocol  will  not  be  borne  by 
the  patients,  but  will  be  covered  by  the  Michigan  Clinical  Research  Center  or  the 
research  grant.  To  resolve  this  issue  in  the  consent  form,  the  investigator  essentially 
removed  the  discussion  of  costs  altogether.  A discussion  of  costs  should  be  returned  to 
the  form  with  the  disclosure  statement  added,  "You  will  not  be  expected  to  bear  these 
costs." 

Dr.  Walters  said  Dr.  R.  Murray  would  not  be  present  at  the  meeting  and  asked  the 
subcommittee  to  read  Dr.  R.  Array's  written  critique  of  the  protocol.  In  the  critique. 
Dr.  R.  Murray  raised  the  issue  of  the  efficiency  of  the  transduction  procedure  within 
the  tumor  and  whether  the  animal  model  experiments  are  sufficient  because  they  are 
not  based  on  a similar  type  of  tumor. 

Dr.  Parkman  asked  the  investigators  to  address  the  degree  to  which  the  consequences 
of  the  treatment  are  systemic  as  opposed  to  local. 

Dr.  Leventhal  asked  the  investigators  if  they  plan  to  measure  all  of  the  tumor  masses 
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or  just  the  lesion  at  the  injection  site.  She  asked  if  they  plan  to  monitor  for  the 
possible  development  of  autoimmunity. 

Dr.  D.  Miller  said  that  the  issue  of  possible  germ  line  transfer  should  be  addressed. 

The  PCR  data  need  to  be  examined.  Are  investigators  are  planning  to  use  the  whole 
PU  plasmid?  This  plasmid  contains  the  Polyoma  virus  T antigen  gene  which  is  a 
strong  transforming  gene. 

Dr.  Nabel  responded  that  he  is  not  relying  on  any  one  animal  model  for  these  systems. 
In  fact,  he  has  looked  at  about  four  or  five  different  animal  models.  The  experimental 
approach  uses  the  power  of  the  immune  system  to  reject  tumors  that  would  otherwise 
grow  in  vivo  by  taking  naturally  occurring  tumors  and  introducing  recombinant  genes 
into  them  as  they  grow  in  vivo.  The  major  goal  for  Phase  I is  to  determine  the  safety 
of  this  proposed  method  of  treatment  and  the  correct  dosage  for  the  patients.  In  later 
studies,  the  primary  goal  will  shift  to  therapeutic  efficacy.  It  is  quite  possible  that  in 
the  process  of  determining  the  safety  of  this  treatment  and  the  correct  dosage,  there 
may  be  therapeutic  effects  for  the  patient.  To  assess  this,  the  size  of  the  tumor  will  be 
monitored  locally  by  noninvasive  imaging  as  well  as  examination  of  distant  tumor  sites. 
Patients  will  be  staged  prior  to  the  treatment  and  will  subsequently  be  staged  at  two 
four-week  intervals  during  treatment.  The  local  effects  of  the  tumor  and  any 
therapeutic  effects  at  the  various  doses  will  be  assayed.  Preliminary  animal  data 
suggest  that  therapeutic  effects  are  often  achieved  with  doses  that  would  not  be 
expected  to  be  toxic  in  vivo. 

Dr.  Nabel  noted  that  there  have  been  multiple  trials  in  humans  using  liposomes  to 
deliver  drugs  to  patients.  The  potential  advantages  of  this  system  include  the  use  of  a 
non-viral  vector  that  is  designed  to  be  incapable  of  replicating.  Another  advantage  of 
this  method  is  the  simplicity  of  the  treatment.  There  is  only  one  direct  injection  to 
administer.  The  protocol  was  focused  on  cutaneous  melanoma  to  avoid  any  invasive 
procedures  with  the  patients.  The  recombinant  gene  can  be  delivered  directly  to  the 
tumors,  and  biopsies  can  be  easily  obtained  to  examine  gene  expression.  The  effects  of 
treatment  will  be  shown  without  performing  drastic  surgical  procedures.  Also,  there 
are  sensitive  and  accessible  indicators  of  recombinant  gene  expression  in  vivo  in  the 
tissue,  and  immunologic  parameters  can  also  be  analyzed.  In  the  event  that  there  is 
some  aberrant  expression  of  the  recombinant  gene  in  this  system,  the  expression  is 
designed  to  be  self-limited.  Any  cell  that  makes  the  gene  is  going  to  be  recognized  by 
the  immune  system  and  rejected  The  treatment's  effects  are  readily  quantitated  in 
terms  of  tumor  size,  immune  response,  and  the  presence  of  the  protein.  Lastly,  there 
are  not  many  treatment  options  for  this  otherwise  fatal  disease. 

Dr.  Nabel  presented  data  from  the  experimental  system  illustrating  that  it  is  possible  to 
use  catheter  delivery  systems  to  introduce  recombinant  genes  into  the  vessel  wall  by 
either  using  retroviruses  or  lipofection.  Class  I histocompatibility  antigens  are  among 
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the  most  potent  of  biologic  inducers,  and  the  use  of  an  HLA  antigen  is  another 
advantage  of  the  protocol.  The  introduction  of  the  HLA  antigen  gene  into  tumors 
would  elicit  an  immune  response  to  this  specific  cell  surface  molecule.  This  in  turn 
would  induce  degradation  and  lysis  of  the  cells.  The  normal  tumor-associated  antigens 
(that  otherwise  would  not  be  recognized  as  being  abnormal)  would  now  be  presented 
to  the  immune  system  with  a fairly  vigorous  cytokine  response.  This  allows  the 
immune  system  to  respond  to  cells  that  otherwise  would  not  be  recognized.  Data  were 
presented  showing  the  presence  and  expression  of  the  HLA-B7  gene  in  the  cells  and 
the  immune  response  to  cells  expressing  the  gene  in  the  arterial  wall  tissue  of  pigs. 

The  immune  response  was  significant.  Four  independent  parameters  used  to  assess 
recombinant  gene  expression  in  vivo  were  described:  (1)  the  measurement  of  the 
DNA,  (2)  the  measurement  of  the  histologic  response  in  the  tissue,  (3)  the  direct  assay 
of  the  protein,  and  (4)  the  determination  of  the  immune  response  to  that  protein.  The 
immune  response  is  largely  cell-mediated  in  this  system. 

Dr.  Nabel  presented  data  in  which  a comparable  vector  was  constructed  with  the 
allele  and  introduced  into  CT-26,  a mouse  colon  carcinoma  cell  line.  When  these 
transduced  lines  were  introduced  into  mice,  all  of  the  parental  tumors  grew  in  mice 
that  were  of  the  same  haplotype  as  the  tumor.  No  tumors  grew  if  they  expressed  the 
inappropriate  MHC  gene.  In  the  best  case  scenario,  incompatibility  should  lead  to 
total  rejection  of  the  tumor.  To  determine  what  tissues  take  up  the  DNA,  20  mice 
were  analyzed.  Every  animal  had  DNA  in  the  tumor  at  the  injection  site. 

Occasionally,  the  DNA  was  found  in  heart  and/or  kidney  tissues.  There  does  not 
appear  to  be  a rampant  spread  of  the  DNA  to  other  tissues;  it  appears  to  be  confined 
primarily  to  the  tumor.  Cytolytic  T cells  obtained  from  these  animals,  with  either 
retrovird  vectors  or  with  liposomes,  were  capable  of  lysing  the  parental  unmodified  cell 
line.  Therefore,  the  treatment  provides  a mechanism  for  boosting  the  responsiveness 
of  the  immune  system  to  the  unmodified  cell.  The  treatment  is  not  curative,  but  the 
ability  of  the  immune  system  to  fight  the  tumor  is  enhanced.  Therefore,  the  treatment 
could  be  used  as  an  adjuvant  to  current  existing  approaches. 

Dr.  Nabel  summarized  the  effects  of  the  treatment  in  terms  of  the  therapeutic  efficacy 
in  mice.  In  a series  of  experiments  using  14  control  animals  and  12  animals  that 
received  the  vector,  neither  group  responded  to  treatment.  Four  of  six  animals 
responded  to  injection  of  the  gene.  Of  the  pre-immunized  animals,  none  responded 
to  control  vectors,  and  five  of  six  responded  to  the  gene.  Clearly,  more  dramatic 
effects  are  observed  with  the  pre-immunization.  Subsequent  modifications  of  the 
protocol  would  build  in  pre-immunization  of  the  patients. 

Dr.  Nabel  addressed  some  of  the  safety  issues.  In  animal  experiments  vectors  carrying 
the  histocompatibility  antigen  gene  were  injected  into  liposomes.  The  investigators 
generated  PCR  expression  data.  Organ  toxicity  data  was  obtained  by  monitoring  serum 
enzymes.  These  enzymes  are  often  indicative  of  autoimmune  response.  In  more  than 
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30  animals  receiving  50  different  treatments,  there  were  no  deaths  using  the  vector 
DNA  and  liposomes,  and  no  differences  in  serum  enzyme  levels  were  observed. 

Dr.  Parkman  asked  in  what  tissues  the  vector  DNA  was  detected  and  whether  vector 
DNA  was  present  in  either  ova  or  sperm.  Dr.  Nabel  replied  that  PCR  analysis  of  the 
organs  of  mice  two  weeks  post  direct  intravenous  injections  of  the  liposome/DNA 
mixture  showed  the  highest  consistent  level  of  expression  in  the  heart  and  lungs.  The 
pathology  of  these  organs  was  normal.  Dr.  Parkman  said  two  weeks  may  be  too  soon; 
a month  would  be  preferable.  Dr.  Nabel  said  that  the  analysis  was  performed  in  larger 
animals  at  two  to  three  months  with  the  same  results.  In  the  larger  animals,  there  has 
not  been  any  vector  DNA,  detected  by  PCR  analysis,  in  germ  line  tissues.  Dr.  Nabel 
stated  that  the  protocol  inclusion  criteria  will  exclude  patients  who  can  reproduce;  he 
proposes  to  request,  at  the  time  of  autopsy,  gonadal  tissues  for  PCR  analysis  to  address 
this  issue. 

Dr.  Nabel  said  the  treatment  enhances  immunologic  recognition  of  tumors  by  the 
introduction  of  histocompatibility  antigens.  However,  another  mechanism  that  may 
contribute  to  the  effects  is  the  induction  of  growth  inhibitory  factors  within  the  tumor. 
The  immune  system  and  the  inflammatory  system  are  recruited.  Possibly,  there  is  an 
alteration  in  the  process  of  antigen  presentation.  The  protocol  may  eventually  offer 
patients  indirect  effects  in  the  complementation  of  current  approaches  to 
immunotherapy  including  TIL,  adoptive  transfer,  and  tumor  vaccines.  This  approach 
could  even  be  used  as  an  adjuvant  to  conventional  therapy.  Dr.  Nabel  hoped  that 
these  studies  would  also  provide  knowledge  that  could  be  applicable  to  other  diseases 
and  to  other  malignancies.  * 

Mr.  Capron  noted  that  the  protocol  is  designed  in  such  a way  that  there  is  a group  of 
patients  who  could  give  consent.  However,  they  are  excluded  because  of  their 
reproductive  age.  He  asked  if  this  condition  was  imposed  upon  the  investigators  or  if 
they  thought  it  was  a necessary  part  of  the  scientific  design.  Dr.  Nabel  said  he  is 
willing  to  carry  out  the  protocol  in  whatever  way  the  committee  thinks  is  appropriate. 
Dr.  Nabel  stated  that  until  the  issue  of  the  DNA  presence  in  nontumor  tissues  is 
resolved,  this  is  the  most  responsible  way  to  proceed  with  the  protocol. 

Dr.  Leventhal  said  that  one  issue  is  whether  the  gene  will  infect  the  germ  line  and  be 
transmitted  to  offspring.  Also,  there  are  serious  concerns  about  immunologic 
enhancement  of  tumor  growth.  The  treatment  could  make  these  tumors  grow  faster 
with  this  type  of  immunologic  manipulation. 

Dr.  D.  Miller  said  that  if  the  vector  has  Polyoma  T antigen  sequences  derived  from  a 
transforming  gene,  it  should  not  be  administered  to  patients.  In  rodent  cells  (but  not 
human  cells).  Polyoma  sequences  cause  an  episomal  replication  of  the  transferred 
DNA.  In  mouse  cells,  constructs  with  the  Polyoma  T antigen  and  the  Polyoma  origin  of 
replication  multiply  in  an  uncontrolled  fashion  resulting  in  multiple  copies.  In  mouse 
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experiments,  this  could  mean  that  the  histocompatibility  antigen  is  over-produced.  If 
the  construct  replicates  in  mouse  cells  at  100  copies  per  cell,  that  could  be  the 
explanation  for  the  observed  response.  This  would  not  be  the  case  in  human  cells.  Dr. 
D.  Miller  contended  that  there  are  two  major  requirements  that  must  be  fulfilled 
before  this  proposal  can  be  approved:  (1)  the  description  of  the  sequences  that  are 
included  in  the  vector,  which  are  crucial  for  proper  evaluation  of  the  presented  data, 
and  its  possible  utility  in  humans;  and  (2)  the  construction  of  an  animal  model  with 
tumor  present  at  various  sites,  where  if  one  site  is  injected,  the  effects  on  the  other 
tumors  can  be  determined. 

Dr.  Leventhal  said  these  experiments  should  not  be  performed  merely  because  the 
patients  are  terminally  ill.  It  does  not  allow  time  to  observe  the  results  of  the 
treatment.  If  the  patient  cannot  be  examined  at  five  years  to  see  the  late  effects,  there 
is  a weakness  in  the  experimental  model.  This  will  make  it  more  difficult  to  move  the 
treatment  into  successively  healthier  patients. 

Dr.  Nabel  said  the  goal  of  the  trial  is  to  determine,  in  a fairly  noninvasive  manner, 
whether  recombinant  gene  expression  is  successful  and  whether  specific  immunologic 
responses  are  generated  against  the  tumor  cells  in  the  patients.  The  growth  of  local 
tumors,  as  well  as  of  distant  tumors,  can  be  observed. 

Dr.  Parkman  said  that,  although  a study  may  be  a Phase  I trial,  the  HGTS  has  to 
consider  it  in  terms  of  it  being  a Phase  II  or  a Phase  III  trial,  i.e.,  is  the  preclinical  data 
adequate  to  justify  the  treatment.  The  efficacy  has  not  been  demonstrated  in  a tumor- 
bearing animal  model  above  what  one  would  observe  with  Bacillus  Calmette-Guerin 
(BCG).  For  this  protocol  to  be  approved,  there  has  to  be  a demonstration  of  a 
systemic  effect  in  a preclinical  tumor-bearing  model. 

Dr.  Nabel  said  BCG  induces  a marked  suppressive  response.  Clearly  one  of  the 
hallmarks  of  the  transplantation  response  is  that  there  does  not  seem  to  be  much 
suppression  of  that  response.  In  terms  of  generating  a systemic  effect  and  providing 
distant  tumor  protection,  the  presence  of  specific  cytolytic  T cells  in  the  spleen 
indicates  a systemic  effect. 

Dr.  Parkman  noted  that  the  protocol  proposes  to  have  biopsies  of  the  lesions 
performed  every  two  to  four  weeks.  This  manipulation  of  the  lesion  could  look  like 
regression  and  produce  a false  positive  result.  The  investigators  should  plan  to  perform 
some  control  biopsies  of  non-injected  lesions. 

Dr.  Mclvor  asked  which  model  most  closely  resembles  the  treatment  proposed  for 
humans,  the  preimmunized  animal  model  or  the  non-preimmunized  animal  model.  Dr. 
Nabel  replied  that  for  the  Phase  I studies  this  was  the  preimmunization  animal  model. 
Dr.  Mclvor  said  if  a liposome-mediated  gene  transfer  is  to  be  performed,  there  is  no 
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need  to  use  retroviral  constructs  since  the  natural  gene  could  be  used.  The  expression 
systems  should  be  redesigned  to  eliminate  retroviral  elements  that  are  not  necessary. 
Dr.  Mclvor  asked  what  other  animal  experiments  could  be  performed  to  address  the 
issue  of  the  antitumor  effect,  and  the  role  of  the  immune  and/or  inflammatory 
responses  in  any  antitumor  effects.  One  possible  experiment  would  be  to  administer  a 
second  challenge  with  tumor  cells. 

Dr.  Nabel  said  that  these  experiments  were  in  progress.  When  the  preclinical 
experiments  were  initiated,  the  efficacy  of  a retrovirus  mediated  delivery  system  versus 
a liposome  mediated  delivery  system  was  compared.  Results  with  the  retroviral  vector 
were  quite  similar  to  results  obtained  with  liposomes.  Amplification  of  the  gene  may 
well  be  occurring,  but  it  does  not  appear  to  be  a requirement  to  initiate  the  antitumor 
or  specific  cytolytic  T cell  responses.  One  advantage  of  performing  the  treatment  with 
retrovirus  sequences  is  that  it  would  allow  for  in  vivo  comparisons  of  direct  retrovirus 
introductions  in  the  future. 

Dr.  Parkman  said  the  present  protocol  has  two  major  weaknesses:  (1)  the  nature  of 
the  virus,  and  (2)  the  lack  of  documentation  of  a systemic  effect.  The  HLA-B7  gene 
expression  should  be  analyzed  in  vitro  in  human  melanoma  cells,  the  target  cells  to  be 
used  in  the  proposed  therapy. 

Dr.  Parkman  moved  to  defer  the  protocol  until  information  was  obtained  regarding  the 
following:  (1)  the  vector  sequence  (if  Polyoma  sequences  are  present  in  the  vector, 
their  necessity  should  be  justified;  and  if  they  are  removed,  then  further  experiments 
may  be  required  with  the  new  construct);  (2)  the  systemic  effects  of  the  treatment;  (3) 
the  characterization  of  cytolytic  cells  if  they  are  involved;  and  (4)  the  data  on  HLA-B7 
expression  in  human  B7-negative  melanomas.  Mr.  Capron  seconded  the  motion. 

Dr.  Leventhal  said  there  needs  to  be  a more  organized  plan  as  to  how  to  assess  tumor 
size  in  the  patients.  How  will  patients  be  evaluated  for  autoimmune  disease?  Dr. 
Parkman  and  Mr.  Capron  accepted  this  friendly  amendment. 

Dr.  Nabel  said  the  protocol  lists  serum  enzyme  analysis,  imaging  scans,  and  anti-DNA 
antibodies  as  methods  used  to  evaluate  these  factors.  Dr.  Leventhal  said  a more 
detailed  plan  is  required. 

Dr.  H.  Miller  said  that  in  a Phase  I study,  the  risk-benefit  evaluation  should  focus 
primarily  on  the  safety  to  the  patient.  \^ile  there  needs  to  be  an  appropriate 
scientific  rationale,  many  scientists  would  argue  that  Dr.  Nabel  has  provided  such  a 
rationale.  Dr.  H.  Miller  urged  the  HGTS  not  to  overemphasize  the  need  for 
confidence  about  benefit  in  the  first  patients  who  will  enter  this  protocol.  The  HGTS 
should  be  careful  not  to  devise  a different  standard  from  that  which  is  used  for  most 
other  protocols. 
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Dr.  Leventhal  agreed  that  there  has  to  be  a good  scientific  rationale  which  includes 
preclinical  efficacy.  There  has  to  be  a preclinical  model  that  indicates  a reasonable 
probability  of  success  in  the  treatment  in  patients. 

Dr.  Childress  said  the  protocol  was  presented  in  such  a way  that  the  boundaries 
between  a Phase  I and  a Phase  II  study  were  indistinct.  A clear  goal  of  the  protocol  is 
the  examination  of  efficacy.  The  HGTS  should  decide  whether  sufficient  evidence 
exists  to  support  this  interest  in  efficacy. 

Dr.  Walters  restated  the  motion  to  defer  approval  of  the  protocol  pending  the 
submission  of  data  addressing:  (1)  Polyoma  virus  sequences  in  the  vector,  (2)  systemic 
effects  of  the  treatment  and  characterization  of  the  cytolytic  T cells  in  the  spleen,  (3) 
HLA-B7  expression  in  human  melanoma  cells  in  tissue  culture,  and  (4)  submission  of  a 
detailed  plan  outlining  the  parameters  that  will  be  used  to  analyze  long-term  follow-up 
in  the  patients  to  assess  possible  autoimmune  responses  resulting  from  the  treatment. 
Mr.  Capron  asked  to  call  the  question. 

There  being  no  further  discussion.  Dr.  Walters  put  the  motion  to  a vote.  The  motion 
passed  by  a vote  of  11  in  favor,  0 opposed,  and  no  abstentions. 

IV.  PROPOSED  ADDITION  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 

REGARDING  A HUMAN  GENE  THERAPY  PROTOCOL  ENTITLED:  GENE 
TRANSFER  FOR  THE  TREATMENT  OF  CANCER 

Dr.  D.  Miller  said  this  protocol  is  a treatment  for  ovarian  cancer  localized  in  the 
peritoneum.  It  uses  a lethally  irradiated  ovarian  teratocarcinoma  cell  line  PA-1,  that 
expresses  the  herpes  simplex  virus  (HSV)  thymidine  kinase  gene  (TK).  When  these 
cells  are  treated  with  ganciclovir  in  vivo,  there  is  a cytotoxic  effect  on  the  modified 
cells,  as  well  as  neighboring  unmodified  cells.  The  postulated  mechanism  involves 
metabolites  of  ganciclovir  and  an  immune  response  against  the  non-modified  cells. 
There  is  a lack  of  adequate  answers  to  the  Points  to  Consider.  The  vectors  are  not 
described  in  detail,  and  a sequence  of  the  vector  should  be  supplied.  Another  major 
concern  is  that  the  packaging  cell  line,  PA-1,  has  been  passaged  over  300  times  in 
culture.  Therefore,  the  results  of  tests  for  adventitious  agents  must  be  supplied.  Dr. 

D.  Miller  noted  that  the  cells  are  to  be  irradiated  prior  to  administration  to  the  patient, 
and  that  UV  irradiation  can  lead  to  subsequent  active  retrovirus  production. 

Additional  data  concerning  this  issue  are  needed. 

Dr.  D.  Miller  said  the  design  of  the  animal  model  is  problematic  with  regard  to 
possible  benefit  to  the  patients.  The  TK-  tumor  cells  are  introduced  with  the  TK+ 
modified  tumor  cells  and  then  followed  by  administration  of  ganciclovir  to  selectively 
ablate  cells.  In  the  most  critical  experiment  performed,  a 50-fold  excess  of  TK+  cells 
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over  TK-  cells  was  injected.  This  ratio  would  probably  need  to  be  reversed  in  patients. 
He  requested  additional  data  on  the  number  of  TK+  cells  that  are  required  to  achieve 
ablation  of  the  non-modified  tumor  cells.  The  protocol  stated  that  autologous  tumor 
cells  are  more  effective  than  allogeneic  tumor  cells  in  prolonging  patient  survival.  If 
this  is  the  case,  the  patient's  cells  might  be  modified,  obviating  the  need  for  the  PA-1 
cell  line.  One  mechanism  of  killing  non-modified  tumor  cells  is  by  metabolites  of 
ganciclovir.  Since  this  is  the  basis  of  traditional  chemotherapy,  a drug  might  be  used  to 
achieve  the  same  effect.  A better  definition  of  expected  effect  is  needed.  Therefore, 
the  principal  concerns  are  the  animal  model,  the  vectors,  and  the  rationale  for  the 
treatment. 

Dr.  Kelley  agreed  with  Dr.  D.  Miller  a 50-fold  excess  of  TK+  cells  may  not  be  feasible 
in  the  patients,  and  that  the  experiment  may  not  work.  Intraperitoneal  levels  of 
ganciclovir  need  to  be  quantitated.  Patients  should  be  selected  based  on  expected 
survival.  Patients  entering  into  this  protocol,  should  have  the  option  to  receive 
conventional  therapies  such  as  chemotherapy,  radiation,  and  surgery,  if  deemed 
appropriate. 

Mr.  Brewer  said  that  the  following  areas  in  the  consent  form  were  not  clearly  defined: 
(1)  the  stopping  rule,  (2)  patient  selection  criteria,  and  (3)  the  treatment  procedures. 
Since  additional  clinical  data  must  be  collected  following  treatment,  the  patients  should 
be  informed  that  they  may  withdraw  from  the  protocol  at  any  time.  In  the  section 
addressing  costs  associated  with  research  injury,  the  consent  form  now  states 
"compensation  is  not  available  for  injury.  This  should  be  expanded  to  read  "non- 
negligent  injury". 

Dr.  Leventhal  expressed  concern  about  patient  eligibility.  The  protocol  states  that 
patients  are  initially  in  Stages  I,  II,  or  III.  Patients  should  have  clinical  evidence  of 
recurrent  progressive  or  residual  disease  and  not  have  nodules  greater  than  2 cm.  It 
will  be  difficult  to  identify  these  patients  by  a physical  exam  or  CT  scan.  Patients  may 
not  receive  a laparotomy  within  three  months  prior  to  entering  into  the  protocol. 
Therefore,  it  seems  they  would  have  to  be  followed  by  Ca^^  to  diagnose  tumor 
recurrence.  The  investigators  need  to  clarify  how  they  plan  to  make  this  assessment. 

Dr.  Freeman  responded  by  saying  that  in  designing  this  study  he  sought  to  develop 
animal  models  that  would  address  both  safety  and  efficacy.  The  patient  population  will 
consist  of  Stages  I,  II,  and  III  ovarian  cancer  patients  who  are  in  relapse  and  have  only 
a minimal  response  to  second-line  chemotherapy.  Selection  criteria  will  specify  that 
patients  have  no  other  alternative  form  of  standard  therapy  available.  The  protocol  is 
designed  to  genetically  engineer  tumor  cells  using  retroviral  vectors  that  contain 
negative  selectable  markers.  Under  appropriate  conditions,  these  tumor  cells  can  then 
be  killed.  The  negative  selectable  marker  to  be  used  is  the  HSV-TK  gene.  When 
exposed  to  ganciclovir,  the  cells  containing  this  gene  will  die.  The  goals  are:  (1)  to 
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achieve  high-level,  long-term  TK  expression  in  vivo;  (2)  to  kill  the  tumor  cells,  thereby 
reducing  the  tumor  burden;  and  (3)  to  immunize  the  patients  against  their  own  tumors. 
The  retroviral  vector  to  be  used  is  the  STK.  This  vector  contains  both  the  neomycin 
resistance  gene  and  the  HSV-TK  gene.  Ganciclovir  is  a nucleoside  analog  that  is 
preferentially  phosphorylated  by  the  HSV-TK  gene.  The  triphosphate  form  is  toxic  to 
the  cells  and  once  phosphorylated,  it  cannot  cross  cell  membranes. 

Dr.  Freeman  presented  data  that  showed  a dose-response  of  the  murine  fibrosarcoma 
cell  line,  k-balb,  to  ganciclovir.  As  the  concentration  of  ganciclovir  was  increased,  the 
TK+  cells  were  killed  and  the  control  cells  were  unaffected.  To  determine  the  effects 
of  TK+  tumor  cells  in  vivo,  mice  were  injected  with  cells  and  then  treated  with 
ganciclovir.  Subcutaneous  ganciclovir  treatment  prevented  tumor  development.  Day 
five  treatment  resulted  in  tumor  regression.  When  mixtures  of  TK+  and  TK-  cells 
were  injected  subcutaneously  into  mice  and  at  least  50%  of  the  injected  cells  were 
TK+,  there  was  complete  tumor  regression.  Intraperitoneal  injections  of  the  cell 
mixtures  had  the  same  effect,  suggesting  that  these  cells  do  not  have  to  be  in  direct 
contact.  In  vitro  experiments  showed  that  when  TK+  and  TK-  tumor  cells  were  mixed 
in  culture  and  subsequently  treated  with  ganciclovir,  all  tumor  cells  were  eliminated. 
Data  indicate  a killing  effect  of  the  TK+  cells.  This  effect  is  observed  with  a relatively 
low  number  of  TK+  cells. 

Dr.  Freeman  presented  data  concerning  the  effects  of  TK+  cells  on  TK-  tumor  cells  in 
the  presence  of  ganciclovir.  The  cells  died  by  either  necrosis  or  apoptosis. 

Dr.  Freeman  proposed  that  dying  TK+  cells  break  into  vesicles  that  carry  either  toxic 
metabolites  of  ganciclovir  or  the  TK  enzyme.  These  vesicles  are  phagocytized  by 
neighboring  cells.  Fluorescent  activated  cell  sorting  (FACS)  and  microscopy  data  show 
that  the  killing  effect  of  TK+  cells  on  TK-  cells  may  be  due  to  a transfer  mechanism 
such  as  cell  vesicles. 

Dr.  Freeman  described  murine  experiments  designed  to  determine  the  effects  of  the 
treatment  on  pre-existing  tumor.  TK+  k-balb  murine  fibrosarcoma  cells  were  injected 
intraperitoneally  into  mice  with  pre-existing  tumor,  and  increased  survival  was 
observed.  When  the  animals  died,  tumors  were  located  at  the  subcutaneous  sites 
because  these  cells  were  not  exposed  to  the  intraperitoneally  injected  TK^  cells.  In 
patients  attempts  will  be  made  to  inject  cells  that  come  in  contact  with  all  ovarian  or 
intraperitoneal  tumor  cells.  Patients  will  be  selected  who  have  tumor  confined  to  the 
peritoneal  cavity.  The  purpose  of  these  experiments  and  the  Phase  I study  is  to 
establish  a dose  for  the  treatment.  It  is  difficult  to  extrapolate  from  an  animal  to  a 
human  model.  The  mice  may  only  survive  20  days,  whereas  patients  may  survive  many 
months  or  years. 

Dr.  Freeman  said  that  these  experiments  were  performed  using  a TK-modified  ovarian 
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carcinoma  cell  line.  The  tumor  was  injected  into  mice.  One  day  later  either 
unmodified  or  TK-modified  human  SKO  ovarian  tumor  cells  were  injected.  A long- 
term survival  of  140  days  was  observed.  When  irradiated  TK+  cells  were  injected,  the 
response  to  ganciclovir  was  identical  to  the  response  observed  with  nonirradiated  cells. 

Dr.  Mclvor  asked  if  experiments  had  been  performed  in  which  the  irradiated  and 
nonirradiated  cells  were  compared  in  the  absence  of  ganciclovir.  The  observed 
difference  in  survival  is  substantial,  but  may  not  be  dependent  on  ganciclovir.  Dr. 
Freeman  said  if  the  cells  do  not  have  the  TX  gene,  they  are  not  responsive  to 
ganciclovir,  and  early  experiments  showed  that  the  ganciclovir  was  found  to  be  required 
to  obtain  the  long-term  survival. 

Dr.  Kelley  asked  if  the  ratio  of  TK+  to  TK-  cells  (required  for  the  effects)  had  been 
improved  in  subsequent  experiments.  Dr.  Freeman  replied  that  he  had  not  performed 
experiments  that  would  address  that  issue.  There  is  a question  as  to  the  relevancy  of 
such  mouse  experiments  to  the  treatment  of  humans.  Every  patient  will  be  different, 
and  the  ratios  required  to  obtain  a positive  result  will  differ  as  well. 

Dr.  Leventhal  asked  how  the  ratios  of  TK+  and  TK-  cells  will  be  changed  if  there  is 
no  success  observed  at  the  current  levels.  Dr.  Freeman  said  ongoing  experiments  will 
address  this  issue. 

Dr.  Freeman  said  the  safety  of  the  procedure  is  assured  in  three  ways:  (1)  the  tumor 
cells  are  transduced  and  grown  in  culture  for  extended  periods  of  time,  so  that  they  can 
be  tested  for  recombinant  virus;  (2)  the  cell  line  is  already  transformed,  so  there  is  no 
risk  of  transforming  the  cell  line;  and  (3)  the  cells  will  be  irradiated  before  infusion. 

Dr.  Freeman  presented  data  from  allogeneic  experiments.  There  was  discussion  about 
the  location  of  tumor  masses  in  the  animals  when  they  succumb  to  the  disease. 

Dr.  Neiman  asked  if  there  is  any  evidence  that  non-established  primary  tumors  are 
sensitive  to  toxic  ganciclovir  metabolites  or  that  these  cells  can  incorporate  small  cell 
fragments.  Dr.  Freeman  replied  that  this  experiment  has  not  been  done. 

Dr.  Erickson  said  that  in  patients  with  pre-existing  ovarian  cancer,  tumor  cells  may 
have  an  extracellular  matrix  including  fibroblasts.  Do  these  cells  phagocytose  injected 
tumor  cell  fragments  in  the  peritoneum?  Dr.  Freeman  said  the  investigators  will 
examine  distribution  within  the  patient's  peritoneal  cavity  before  treatment. 

Dr.  Leventhal  asked  how  tumor  location  will  be  assessed  in  the  patients  before  they 
enter  the  protocol.  Dr.  McCune,  Dr.  Freeman's  collaborator,  said  patients  with 
progressive,  relapsing  disease  will  be  defined  by  CEA,  second-look  laparotomy,  or  CT 
scans  that  may  show  small  lesions.  There  must  be  evidence  of  residual  disease,  but 
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patients  with  immune  system  failure  will  not  be  treated.  Dr.  Leventhal  said  a cell 
marker  is  not  a quantitative  estimate  of  tumor  burden.  Since  a laparotomy  is 
prohibited  four  weeks  prior  to  treatment,  tumor  size  may  have  increased  by  the  time 
the  treatment  is  administered.  Dr.  McCune  stressed  that  this  is  a Phase  I study  to 
determine  a safe  dose  of  treatment  and  to  assess  any  immunologic  effects.  It  is  asking 
too  much  in  a Phase  I study  to  judge  fully  the  question  of  efficacy. 

Dr.  Leventhal  asked  if  the  protocol  will  measure  urine  output,  creatinine  levels,  and 
uric  acid.  The  toxicity  criteria  should  be  designed  in  expectation  of  treatment  success. 
Could  the  success  of  the  treatment  be  a result  of  tumor  lysis  syndrome?  Dr.  McCune 
said  the  investigators  will  look  for  possible  complications. 

Dr.  Parkman  said  it  is  not  clear  how  immune  function  will  be  determined  following 
treatment.  Antigen-specific  skin  tests  should  be  done  before  and  after  treatment  to 
assess  reactivity  changes. 

Dr.  D.  Miller  asked  if  there  should  be  particular  concern  about  the  fact  that  the  PA-1 
line  has  been  passaged  over  a long  period  of  time.  Has  PA-1  been  screened  for 
Mycoplasmal  Dr.  Freeman  replied  this  had  not  been  done. 

Dr.  Mclvor  asked  what  assays  will  be  used  to  check  for  replication-competent  virus  in 
the  PA-1  cell  line.  Dr.  Freeman  said  they  had  not  tested  for  replication  competent 
virus. 

Dr.  Parkman  said  the  similarity  of  the  presenting  cell  type  to  the  target  tumor  is 
irrelevant.  There  is  no  need  to  use  an  ovarian  cell  just  because  the  target  cell  is  an 
ovarian  cancer  cell. 

Dr.  Mclvor  said  the  ratio  of  administered  cells  to  the  number  of  pre-existing  tumor 
cells  and  how  that  relates  to  the  efficacy  assays  has  not  been  answered.  If  the 
maximum  number  of  tumor  cells  that  will  be  administered  to  the  patient  is  3 X 10^®, 
what  is  the  number  of  pre-existing  tumor  cells  that  might  be  anticipated  in  the  patient, 
and  how  does  that  relate  to  the  preclinical  data  that  have  been  provided?  Dr. 
Freeman  said  that  in  the  Phase  I study,  the  proposal  is  to  determine  the  maximum, 
effective,  and  safe  dose.  Potentially,  multiple  injections  can  be  done  to  treat  the  same 
patient.  If  there  is  a need  to  increase  the  dose  beyond  3 X 10^°,  an  amendment  to  this 
protocol  would  have  to  be  submitted  to  the  RAC. 

Dr.  Leventhal  said  the  HGTS  is  trying  to  insure  that  the  maximum  amount  of 
information  is  obtained  from  this  Phase  I study.  This  would  include  an  estimation  of 
the  ratios  of  input  cells  to  resident  tumor  cells  in  the  patient.  Tumor  cell  numbers  can 
be  evaluated  in  the  patient  by  peritoneoscopy.  Also,  further  ratio  experiments  in  mice 
would  be  helpful.  She  asked  the  investigator  to  provide  further  data  concerning  TK+ 
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and  TK-  ratios. 

Dr.  Parkman  said  the  ratio  of  cells  used  in  humans  and  mice  probably  cannot  be 
extrapolated.  The  mouse  tumor  is  transplantable  with  almost  all  the  cells  cycling. 
Human  tumors  may  have  a very  different  sensitivity  to  treatment  because  a large 
proportion  of  cells  are  noncycling.  Further,  mouse  data  may  not  generate  any  more 
useful  information.  However,  there  is  a degree  of  efficacy  indicated  in  the  preclinical 
model.  Whether  that  will  be  the  translatable  to  human  disease  is  unknown.  The  major 
question  has  to  do  with  the  delivery  system. 

Dr.  Parkman  moved  to  provisionally  approve  the  protocol  with  the  stipulation  that  the 
PA-1  ovarian  cancer  cell  line  be  tested  for  potential  pathogens.  This  testing  should  be 
in  accordance  with  FDA  guidelines.  Further,  it  was  requested  that  there  be  more 
preclinical  studies  on  the  MFG  vector  to  verify  the  absence  of  replication-competent 
retroviruses.  Mr.  Brewer  seconded  the  motion.  Dr.  Leventhal  asked  to  call  the 
question. 

There  being  no  opposition.  Dr.  Walters  called  the  question.  Dr.  Walters  put  the 
motion  to  provisionally  approve  the  protocol  to  a vote.  The  motion  passed  by  a vote  of 
7 in  favor,  1 opposed,  and  2 abstentions. 

Dr.  Leventhal  requested  that  the  investigators  expand  their  analysis  of  initial  tumor 
volume  in  patients.  She  asked  that  the  metabolic  and  renal  status  of  the  patients  be 
examined  more  closely  during  the  first  few  days. 

V.  ROLE  OF  THE  HUMAN  GENE  THERAPY  SUBCOMMITTEE 

Dr.  Walters  noted  that  Mr.  Capron's  and  Dr.  Cook-Deegan's  comments  are  in  the 
written  materials. 

Mr.  Capron  noted  that  most  of  the  protocols  reviewed  in  the  last  year  has  been  "gene 
marking"  rather  than  "gene  therapy"  protocols.  The  HGTS  should  not  be  reviewing 
gene  transfer  protocols.  The  HGTS  was  formed  to  review  gene  therapy  protocols  and 
to  learn  about  vectors  and  the  processes  of  review.  The  HGTS  was  created  to  be  a 
balanced  subcommittee  with  expertise  to  review  these  protocols  and  to  provide 
recommendations  to  the  RAC.  The  HGTS  appears  to  operate  as  a separate, 
independent  committee  when  it  reviews  protocols,  although  it  reports  to  the  RAC.  The 
RAC  reviews  the  subcommittee's  discussions  and  recommendations  and  has  the 
responsibility  to  report  to  the  NIH  Director.  Given  the  potential  load  of  gene  transfer 
experiments,  it  may  not  be  useful  for  the  HGTS  to  continue  to  review  all  the  gene 
transfer  experiments  which  are  not  therapeutic  or  that  employ  recombinant  DNA 
techniques  to  incorporate  a change  into  the  genome  of  a treated  individual. 
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Dr.  D.  Miller  said  the  definition  of  gene  therapy  should  be  slightly  broadened  to 
include  all  therapy,  e.g.,  cancer  therapy,  AIDS  therapy,  infectious  disease  therapy,  and 
any  other  form  of  genetic  therapy.  There  are  unique  problems  associated  with  these 
therapies.  An  example  would  be  the  potential  to  modify  the  germ  line  and  the  lasting 
changes  in  the  somatic  cells  of  an  individual.  Germ  line  modifications  will  raise  a 
whole  spectrum  of  different  issues  that  need  to  be  addressed. 

Mr.  Capron  added  that  the  HGTS  had  originally  wanted  the  investigators  to  address 
the  question  of  germ  line  modifications  in  order  to  prepare  the  scientific  conununity  for 
the  day  when  germ  line  experiments  would  become  feasible.  Then  it  was  decided  that 
the  HGTS  could  handle  this  task  more  efficiently.  The  HGTS  has  not  attended  to  that 
task.  The  HGTS  has  stated  that  it  would  not  entertain  germ  line  gene  therapy 
protocols,  but  will  discuss  with  the  investigators  the  question  of  germ  line  modifications 
that  might  arise  from  their  work. 

Dr.  Parkman  said  there  are  major  biological  differences  between  marking  TIL  cells, 
which  have  a relatively  short  half-life,  and  marking  neuroblastoma  cells  in  the  normal 
bone  marrow,  where  there  is  a high  probability  of  marking  some  cells  that  may  have  a 
very  long  life  span.  Therefore,  there  are  some  marking  experiments  that  require 
review  by  the  HGTS  because  they  have  far  reaching  implications.  The  subcommittee 
has  two  functions:  (1)  to  serve  as  quality  control  for  a review  process  that  currently  is 
not  working  as  efficiently  as  it  should  (if  the  review  process  were  efficient,  every 
protocol  submitted  would  be  sent  directly  to  the  RAC,  making  the  HGTS  unnecessary); 
and  (2)  to  address  the  issue  of  germ  line  modification.  Some  protocols  have  addressed 
the  possibility  that  the  germ  line  may  be  affected.  The  HGTS  must  begin  to  discuss 
how  it  is  going  to  approach  this  possibility. 

Dr.  Leventhal  said  that  all  clinical  research  protocols  have  to  go  through  an  extensive, 
time-consuming  review  process.  The  gene  therapy  review  system  is  not  different  or 
unduly  rigid.  As  long  as  the  protocols  still  need  work  and  contain  levels  of  uncertainty, 
the  HGTS  is  still  needed. 

Dr.  Mclvor  said  the  purpose  of  the  RAC  is  to  evaluate  the  effects  of  recombinant 
DNA.  The  purpose  of  the  HGTS  is  to  evaluate  the  effects  of  recombinant  DNA  in 
human  beings.  A risk-benefit  ratio  needs  to  be  determined,  on  a case-by-case  basis, 
and  the  HGTS  has  the  expertise  to  evaluate  these  protocols.  Eventually,  there  will  be 
situations  where  certain  protocols  become  routine  and  will  not  have  to  come  to  the 
HGTS.  Gene  marking  protocols  will  possibly  be  the  first  types  of  protocols  that  will 
qualify  for  exemption. 

Ms.  Meyers  said  that  investigators  with  approved  protocols  should  report  their  results 
to  the  HGTS.  To  avoid  unnecessary  experimentation  in  humans,  the  HGTS  should  not 
approve  other  closely  related  protocols  that  will  not  add  to  the  knowledge  base. 
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Dr.  Neiman  said  that  the  public  concern  with  the  application  of  gene  therapy  is  not 
confined  to  human  genome  alteration.  An  equally  important  issue  is  the  creation  of 
new  biological  entities  such  as  new  pathogens.  There  is  concern  about  the  creation  of 
vectors  using  retroviruses.  The  HGTS  has  to  evaluate  the  implications  of  vectors  and 
gene  delivery  systems  being  employed  to  improve  public  health.  There  could  be 
significant  potential  to  improve  public  health  through  the  introduction  of  genetic 
material  into  humans.  Initially,  there  was  as  much  concern  about  the  potential  for 
introducing  a live  new  virus  as  there  was  about  the  implications  for  the  recipients.  Dr. 
Neiman  noted  that  the  RAC  has  had  working  groups,  including  appropriate  experts,  to 
deal  with  new  issues  as  they  arise.  The  HGTS  could  use  working  groups  with 
appropriate  experts  to  deal  with  the  issue  of  adventitial  introduction  of  genetic  material 
into  the  germ  line. 

Dr.  Erickson  said  Dr.  Cook-Deegan's  letter  states  the  reasons  for  this  review  have  to 
do  with  the  sociology  of  the  review  process  and  public  confidence.  Dr.  Erickson  added 
that  when  an  experiment  has  been  performed  a number  of  times  with  the  same  results, 
it  becomes  recognized  as  safe.  When  significant  results  have  been  supplied  from  the 
HGTS-approved  marking  experiments,  the  subcommittee  could  decide  not  to  review 
future  protocols  of  this  type.  The  HGTS  serves  a useful  function  in  reviewing  the  new 
classes  of  protocols. 

Ms.  Areen  said  the  HGTS  should  still  review  marking  protocols.  There  is  a real 
scientific  benefit  to  the  exchange  between  the  investigators  and  the  scientific  members 
of  the  HGTS.  The  question  to  disband  the  HGTS  is  an  issue  for  the  RAC  to  decide. 
The  RAC  has  to  determine  if  the  HGTS  and  RAC  are  performing  duplicate  functions. 
If  not,  they  may  need  to  think  about  ways  of  expediting  HGTS  approval. 

Mr.  Brewer  said  it  is  very  important  to  develop  a framework  for  the  review  of  germ 
line  therapy  protocols.  Also,  it  would  be  useful  to  form  a working  group  to  standardize 
the  review  process.  He  asked  to  what  degree  gene  therapy  experiments  could  continue 
without  the  purview  of  this  subcommittee  if  the  research  were  wholly  funded  by  private 
companies. 

Dr.  Wivel  said  the  NIH  Guidelines  must  be  observed  if  institutions  or  investigators  are 
receiving  NIH  funds  for  recombinant  DNA  research,  including  gene  therapy. 

Conversely,  there  is  no  requirement  for  a private  company  without  NIH  funding  to 
comply  with  the  RAC  review  process.  Investigators  would  still  require  FDA  approval. 

Dr.  H.  Miller  said  FDA  does  not  have  a position  on  this  issue.  He  stated  that  he  had 
been  involved  with  the  RAC  for  a long  time  and  has  been  involved  in  FDA  with  the 
review  process.  Clinical  research  of  all  types  is  evaluated  with  relevant  expertise  in 
other  forums.  There  is  a great  deal  of  clinical  research  that  is  performed  without  the 
benefit  of  HGTS  or  RAC  review.  Much  research  is  reviewed  only  by  Institutional 
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Review  Boards  (IRBs).  If  there  is  an  FDA  regulated  product  involved,  FDA  approval 
is  required.  The  IRBs  certainly  have  a lot  of  experience  with  protecting  the  rights  of 
human  subjects.  The  FDA  has  experience  with  many  different  kinds  of  innovative 
therapies,  i.e.,  cultured  cell  lines  used  as  therapies,  recombinant  viruses, 
immunotherapy  of  various  kinds,  liposomes  used  to  deliver  drugs  and  biologies,  and 
recombinant  DNA  products. 

Dr.  Anderson  said  at  this  point,  that  both  NIH  and  FDA  review  is  necessary,  even  if 
the  process  is  slower.  However,  public  review  is  critical.  Now  is  the  time  to  start 
thinking  about  combining  the  HGTS  and  the  RAC.  Soon  the  RAC's  agenda  will 
consist  only  of  gene  therapy.  If  the  subcommittee  and  the  parent  committee  were  to 
merge,  the  RAC  would  have  sufficient  expertise  to  review  these  protocols.  The 
primary  interest  is  the  protection  of  gene  therapy  as  a field.  Other  clinical  research 
protocols  require  only  IRB  and  FDA  review;  gene  therapy  protocols  also  require 
HGTS  and  RAC  review.  With  the  general  feeling  that  gene  therapy  is  safe, 
investigators  will  think  carefully  about  getting  around  the  additional  review.  He  said 
his  letter  was  not  intended  to  state  that  the  subcommittee  is  not  doing  a good  job,  but 
that  there  is  a redundancy  of  review.  This  makes  it  difficult  for  the  Office  of 
Recombinant  DNA  Activities  (ORDA)  staff,  for  investigators,  and  for  committee 
members.  This  creates  a potential  situation  where  investigators  may  try  to  get  around 
public  review. 

Dr.  Rosenberg  of  the  National  Cancer  Institute  said  that  scientific  progress  should  not 
be  slowed  down  by  regulations  and  bureaucracy  in  this  fast  moving  field.  Gene  therapy 
protocols  undergo  review  by  large  numbers  of  groups;  Institutional  Biosafety 
Committees  (IBCs),  IRBs,  the  HGTS,  the  RAC,  and  the  FDA.  The  problem  is  that 
every  group  looks  at  every  aspect  of  all  of  the  protocols.  The  HGTS  is  not  doing 
anything  different  from  the  RAC  or  the  IBC.  Having  to  take  a protocol  and  put  it 
through  so  many  identical  reviews  discourages  innovation.  The  process  needs  to  be 
streamlined. 

Mr.  Capron  made  a motion  of  three  parts:  (1)  ORDA  is  to  make  sure  the  protocols 
supply  adequate  answers  to  the  Points  to  Consider,  so  that  the  HGTS  can  have  an 
expeditious  discussion  and  decide  if  they  are  ready  for  final  vote  by  the  RAC.  The 
HGTS  is  a checkpoint  toward  RAC  approval,  so  its  discussion  should  focus  on 
providing  information  to  the  investigator  concerning  unanswered  questions  prior  to 
review.  The  findings  should  be  communicated  to  the  investigator  and  to  the  RAC.  (2) 
A working  group  should  be  established  to  classify  vectors  and  their  accepted  uses.  (3) 
A working  group  should  be  established  to  look  at  the  basic  objectives  of  a special 
human  gene  therapy  review  process.  In  particular,  it  should  be  determined  how  to 
examine  germ  line  gene  transfer  questions.  Dr.  Leventhal  seconded  the  motion. 

Ms.  Areen  suggested  a motion  on  how  the  HGTS  will  forward  a protocol  to  the  RAC. 
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A protocol  could  be  unconditionally  approved,  conditionally  approved,  or  deferred 
pending  further  data  before  proceeding  to  the  RAC  for  consideration.  Mr.  Capron 
said  the  HGTS  is  in  a position  to  either  fully  endorse  a protocol  or  send  it  to  the  RAC 
with  stipulations.  He  agreed  that  there  may  be  a third  situation  of  requiring  the 
protocol  to  return  to  the  HGTS  before  proceeding  to  the  RAC. 

Dr.  Leventhal  proposed  that  the  working  group  discussions  should  also  focus  on 
creating  a review  mechanism  designed  to  provide  the  subcommittee  with  information 
that  has  been  learned  from  the  progress  of  approved  protocols.  Did  the  treatment  go 
as  well  as  expected?  Is  there  something  the  HGTS  and  RAC  should  have  asked  during 
the  review?  Has  the  experiment  been  done,  and  was  the  experiment  successful?  This 
analysis  should  be  impartial  and  not  merely  performed  by  the  investigator  responsible 
for  the  study. 

Dr.  Mclvor  agreed  that  the  review  process  of  protocol  results  should  involve  a report 
from  the  investigators  and  a formal  evaluation  by  the  HGTS.  Before  protocols  come 
to  the  HGTS,  they  should  contain  an  analysis  of  the  packaging  cells  for  replication 
competent  helper  virus.  They  should  also  demonstrate  gene  transfer  and  expression  in 
cultured  human  cells  that  will  be  targeted  by  the  therapy  in  the  patients.  If  the 
investigators  have  not  provided  these  data  in  their  preclinical  work-ups,  the  protocols 
should  not  receive  HGTS  approval. 

Dr.  Erickson  said  that  as  the  RAC  divests  itself  of  other  duties,  all  of  these  proposed 
new  HGTS  duties  ought  to  be  done  by  a committee  that  is  part  of  RAC.  It  is  still 
valid  to  try  to  merge  the  HGTS  and  the  RAC. 

Mr.  Brewer  said  the  subcommittee  should  be  careful  not  to  overload  Dr.  Wivel  and  his 
small  staff.  The  systematization  of  these  concerns  can  be  communicated  in  a checklist 
form  to  investigators,  as  with  the  Points  to  Consider. 

Dr.  Wivel  restated  the  three  points  of  Mr.  Capron's  motion:  (1)  ORDA  staff  should 
screen  the  protocols  with  regard  to  the  Points  to  Consider,  so  that  the  documents  which 
come  to  the  HGTS  are  complete  and  thereby  expedite  the  process;  (2)  a working  group 
should  be  established  to  classify  vectors  and/or  other  parts  of  protocols  which  may  be 
considered  more  routine  in  nature;  (3)  a working  group  should  be  established  to 
discuss  the  objectives  of  this  committee  over  a wide  range  of  issues. 

Dr.  Walters  put  the  motion  to  a vote.  The  motion  passed  by  a vote  of  11  in  favor,  0 
opposed,  and  no  abstentions. 

VI.  FINAL  LOCAL  IRB  AND  IBC  APPROVAL  BEFORE  REVIEW  OF  PROTOCOLS 
Dr.  Walters  stated  that  this  is  an  important  policy  decision  regarding  what  IRB  and 
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IBC  approval  signifies  to  the  HGTS. 

Dr.  Parkman  said  the  HGTS  review  is  most  efficient  when  it  has  a complete  document 
that  includes  the  scientific  issues  and  human  investigational  issues.  Protocols  have 
been  submitted  to  the  HGTS  with  provisional  approval  from  local  committees  but  also 
solved  issues.  If  the  HGTS  members  are  to  evaluate  a protocol  where  there  are 
outstanding  issues,  it  is  difficult  to  come  to  quick  closure.  Protocols  should  not  proceed 
to  the  HGTS  until  they  have  complete  approval  at  the  local  level.  Unfortunately,  the 
local  committees  may  not  have  the  expertise  to  ask  the  right  questions,  and  they  may 
defer  the  review  of  the  protocol  to  the  HGTS.  An  efficient  review  can  be 
accomplished  when  complete  protocols  are  submitted  to  the  HGTS. 

Dr.  Leventhal  said  she  is  against  this  proposal.  If  the  investigator  had  received  full 
IRB  approval  for  a protocol  and  then  the  HGTS  changed  the  consent  form,  the 
protocol  would  have  to  go  back  to  the  IRB.  This  may  streamline  the  meeting  of  the 
HGTS,  but  it  would  certainly  not  streamline  the  process  for  the  investigator. 

Dr.  D.  Miller  said  the  subcommittee  should  allow  some  flexibility,  e.g.,  if  one  more 
experiment  needs  to  be  completed  and  the  results  brought  before  the  subcommittee. 
However,  if  there  are  major  scientific  concerns  raised  by  the  local  IRB,  the  protocol 
should  not  come  to  the  HGTS. 

Dr.  Neiman  said  often  there  is  a substantive  issue  such  as  in  a new  technology  being 
introduced.  It  is  not  clear  to  the  local  IRB  whether  the  protocol  is  ready  for  human 
experimentation.  The  IRB  has  an  opinion,  but  it  also  wants  the  protocol  to  be 
reviewed  by  the  HGTS  and  the  RAC.  The  IRB  should  complete  its  work  to  the  best 
of  its  abilities.  Any  external  peer  reviews  should  be  documented. 

Dr.  Parkman  said  he  would  like  to  avoid  situations  where  protocols  are  forwarded  to 
the  HGTS  with  unresolved  scientific  issues  that  should  be  handled  at  the  local  level. 

Dr.  H.  Miller  said  the  review  process  will  be  delayed  significantly  if  it  is  required  to 
become  strictly  sequential. 

Dr.  Rosenberg  agreed  that  this  proposal  would  not  streamline  the  review  process.  It 
would  only  further  delay  the  review  process  and  the  ability  to  proceed  with  these 
protocols. 

Dr.  R.  Murray  said  that  a way  to  resolve  this  issue  would  be  to  consider  the  risks  and 
benefits.  There  needs  to  be  a balance  between  the  risks  patients  might  be  subjected  to 
if  all  of  the  safety  issues  are  not  resolved  and  the  risks  of  postponing  treatment.  There 
needs  to  be  some  flexibility  employed.  Where  there  is  a clear  scientific  problem,  the 
requirement  of  local  approval  should  be  enforced.  If  it  is  a minor  procedural  issue,  the 
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protocol  should  be  allowed  to  go  forward. 

Dr.  Erickson  said  he  did  not  think  a formal  motion  was  needed  to  address  the  issue  of 
local  approval.  However,  he  moved  that  the  HGTS  advise  the  RAC  to  consider  ways 
to  merge  the  two  committees.  The  two-tier  review  process  is  unnecessary.  Mr.  Brewer 
seconded  the  motion.  This  motion  was  tabled. 

Dr.  Carter  asked  to  comment  as  Chair  of  the  NIH  IBC.  Frequently,  during  the  IBC 
initial  review  of  gene  therapy  protocols,  the  issues  are  debated  at  length,  and  the 
protocols  are  frequently  disapproved.  An  IBC  needs  to  be  able  to  signal  the  HGTS  or 
the  RAC  on  specific  issues  that  really  need  to  be  discussed.  The  IBC  may  state  that 
there  are  experiments  or  data  which  should  be  supplied.  However,  the  HGTS  may  feel 
these  experiments  or  data  are  unnecessary  and  approve  the  protocol.  Then  the  local 
IBC  needs  to  decide  whether  to  concur  with  the  HGTS  decision  or  to  have  the 
investigator  perform  the  experiments  and  supply  the  data  to  the  local  IBC.  He  would 
not  like  to  see  the  HGTS  insist  on  a complete  and  final  approval  from  an  IBC  before 
submission. 

Dr.  Parkman  stressed  that  local  groups  should  reach  closure  on  the  issues  that  they 
want  to  address. 

Dr.  Leventhal  noted  that  different  types  of  reviews  are  necessary.  Occasionally,  the 
investigator  will  not  obtain  the  additional  data  until  the  investigator  has  heard  a 
request  for  the  data  from  several  review  committees.  If  only  one  review  were  required, 
the  investigator  might  try  to  convince  the  committee  that  the  data  were  not  necessary. 

It  is  easier  for  the  investigator  to  have  notification  as  soon  as  possible  that  certain  data 
needs  to  be  collected. 

Dr.  Walters  summarized  the  discussion  as  moving  toward  being  as  flexible  as  possible 
to  the  investigator  in  accepting  protocols  with  stipulations  from  the  local  committees. 

Mr.  Capron  added  that  it  should  be  clear  that  there  are  levels  of  stipulations.  Another 
question  is  whether  the  RAC  will  approve  a protocol  when  something  substantive  has 
been  required  by  the  local  committee  which  has  not  been  provided. 

Dr.  Neiman  said  that  if  the  IRB  gives  conditional  approval  and  transmits  a substantive 
concern,  that  concern  should  be  represented  in  the  material  presented  to  the  HGTS. 

Mr.  Capron  said  he  would  oppose  the  motion  to  merge  the  two  committees  if  it  meant 
that  the  RAC  ought  to  consider  how  to  merge.  If  the  motion  means  the  RAC  should 
consider  if  the  process  is  now  duplicative,  he  could  vote  for  that  motion.  However,  if 
the  motion  is  that  both  committees  do  not  need  to  exist,  he  would  be  against  that 
motion.  There  are  good  reasons  for  both  to  exist. 
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Dr.  Mclvor  said  he  would  vote  against  the  motion.  The  current  structure  facilitates 
responses  to  the  investigators.  Often  protocols  are  approved  with  provisions  by  the 
HGTS  and  then  forwarded  to  the  RAC.  If  those  provisions  are  met,  the  protocol  can 
be  approved  within  a period  of  two  months.  As  it  currently  stands,  the  system  works. 
The  suggestion  to  the  RAC  to  consider  merging  committees  should  be  made  at  some 
time  in  the  future. 

Dr.  Leventhal  said  perhaps  the  HGTS  should  ask  the  RAC  to  consider  ways  of 
maximizing  the  efficiency  of  the  review.  For  example,  if  a protocol  passes  the 
subcommittee  unanimously  with  no  concerns,  it  will  not  need  RAC  review. 

Mr.  Capron  noted  that  the  HGTS  had  just  voted  to  set  up  a working  group  to  examine 
categories  of  research  that  would  need  less  review.  It  could  also  examine  the 
possibility  of  a category  of  protocols  that  will  not  need  much  review.  Those  protocols 
would  go  to  the  next  scheduled  meeting  of  the  RAC  or  HGTS.  Perhaps,  this  motion 
could  be  folded  into  that  resolution.  Dr.  Erickson  said  he  would  withdraw  his  motion 
if  the  seconder  would  withdraw  with  the  idea  that  working  group  will  look  at  this  issue. 
Dr.  Walters  said  that  this  was  a retroactive  friendly  amendment  to  Mr.  Capron's 
motion  from  the  last  agenda  item.  The  amendment  is  an  elaboration  of  what  the 
working  group  will  examine. 

Dr.  Walters  suggested  two  proposed  working  groups.  He  stated  that  if  members  have  a 
strong  interest  in  either  of  these  topics,  they  are  welcome  to  join  either  of  the  working 
groups.  The  first  working  group  wfil:  (1)  examine  the  efficiency  of  the  total  review 
process,  (2)  examine  the  relationship  of  the  subcommittee  to  the  RAC,  (3)  classify  the 
types  of  experiments  that  do  not  need  full-fledged  review,  and  (4)  examine  the  HGTS 
system  for  reviewing  the  progress  of  protocols.  Dr.  Leventhal  will  chair  this  first 
working  group,  and  Drs.  D.  Miller,  Mclvor,  and  Erickson  will  be  members  of  this 
working  group.  Tlie  second  working  group  will  look  at  the  question  of  germ  line 
genetic  intervention.  Dr.  Parkman  will  chair  this  working  group,  and  Mr.  Capron  and 
Drs.  R.  Murray  and  Zallen  will  be  members  of  this  working  group. 

VII.  PROPOSED  ADDITIONS  TO  APPENDIX  D OF  THE  NIH  GUIDELINES 
REGARDING  TWO  HUMAN  GENE  THERAPY  PROTOCOLS  ENTITLED; 
IMMUNIZATION  OF  CANCER  PATIENTS  USING  AUTOLOGOUS  CANCER 
CELLS  MODIFIED  BY  INSERTION  OF  THE  GENE  FOR  TUMOR  NECROSIS 
FACTOR  AND  IMMUNIZATION  OF  CANCER  PATIENTS  USING  AUTOLOGOUS 
CANCER  CELLS  MODIFIED  BY  INSERTION  OF  THE  GENE  FOR  INTERLEUKIN- 
2 

Dr.  Parkman  said  the  investigators  propose  to  isolate  tumor  cells  from  patients  who 
have  advanced  tumors  that  have  failed  standard  chemotherapy  and  who  have  a limited 
life  expectancy.  The  isolated  tumor  cells  will  be  grown  in  short-term  culture  and 
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transduced  with  one  of  two  retroviral  vectors  containing  either  the  human  interleukin-2 
(11^2)  gene  or  the  human  tumor  necrosis  factor  (TNF)  alpha  gene.  The  transduced 
cells  will  be  injected  subcutaneously  into  the  patient's  thi^  without  the  cells  being 
irradiated.  They  are  viable  tumor  cells  that  presumably  have  a relatively  normal 
capacity  to  grow;  however,  the  investigators  do  not  expect  that  significant  local  tumor 
growth  will  occur.  Since  these  patients  already  have  significant  tumor  burden, 
additional  tumor  cells  that  grow  locally  would  not  represent  a significant  increase.  The 
inguinal  nodes  at  the  site  of  tumor  injection  will  be  excised  on  day  21.  Tumor 
infiltrating  lymphocytes  (TIL)  cells  will  be  expanded  in  the  presence  of  11^2.  The 
expanded  TIL  cells  will  be  administered  to  the  patient  with  standard  11^2  therapy. 
Because  the  initial  stimulus  of  these  TIL  cells  is  the  cytokine  gene-modified  tumor 
cells,  the  expanded  TIL  cells  may  have  a greater  capacity  to  kill  tumor  cells.  This  will 
result  in  a more  effective  form  of  therapy. 

Dr.  Parkman  said  the  investigators  have  submitted  two  separate  protocols  with  four 
primary  groups  of  data  as  their  preclinical  justification.  An  animal  model  was  used  to 
study  metastases  resulting  from  pre-existing  tumors  by  injecting  tumor  cells  three  days 
before  TIL  cells.  The  TIL  cells  were  able  to  reduce  the  number  of  metastatic  cells  that 
grow.  This  is  a demonstration  that  the  source  of  the  TIL  cells  appears  to  affect  the 
efficacy  of  the  TIL  cells.  TIL  cells  that  were  developed  from  a subcutaneous  tumor 
reduce  metastatic  tumor  growth  better  than  TIL  cells  from  a parenchymal  organ.  This 
is  one  of  the  reasons  why  the  tumor  cells  will  be  administered  cutaneously  and  TIL 
cells  will  be  derived  from  a draining  lymph  node  rather  than  a lymph  node  that  is  more 
visceral.  Experiments  performed  by  Dr.  Fearon,  in  which  the  IL-2  gene  was  transduced 
into  a relatively  non-immunogenic  tumor  cell,  showed  that  the  introduction  of  these 
modified  tumor  cells  into  an  animal  allowed  the  animal  to  develop  cytotoxic  T cells 
that  could  kill  the  tumor.  The  work  further  showed  that  if  unmodified  tumor  cells  and 
modified  tumor  cells  were  introduced  into  different  sites  of  the  same  animal,  tumor 
cells  at  both  locations  would  not  grow.  Presumably,  the  cytotoxic  T cells  that  were 
generated  from  the  modified  tumor  cells  were  not  only  able  to  kill  the  modified  tumor 
cells,  but  were  also  able  to  inhibit  or  kill  the  unmodified  tumor  cells  that  were  at  the 
other  anatomical  site.  TNF-modified  tumor  cells  administered  to  animals  showed  that 
the  tumor  stopped  growing  and  actually  regressed.  Data  show  that  TNF  and  T cells 
contributed  to  this  effect.  Unlike  the  IL-2  experiments  where  there  was  some  systemic 
response,  the  TNF  experiments  did  not  show  a systemic  response. 

Dr.  Parkman  stressed  that  there  are  no  preclinical  data  to  support  the  latter  part  of  the 
proposed  clinical  trials,  i.e.,  the  demonstration  that  expanded  TIL  cells  will  have  a 
greater  capacity  to  inhibit  or  kill  tumor  cells.  The  investigators  have  shown  that  they 
can  study  the  trafficking  of  TIL  cells  and  the  homing  to  metastases. 

Dr.  Neiman  noted  that  the  protocol  had  received  conditional  IBC  approval  and  that 
the  IBC  had  required  a pilot  study  be  done  with  the  injection  of  live  patient-derived 
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unmodified  tumor  cells  to  deal  with  the  question  of  the  safety.  This  would  not  exactly 
parallel  the  experimental  system.  The  safety  concern  is  not  just  the  possibility  that  the 
tumor  cells  will  adversely  affect  patients,  but  the  possibility  that  the  secretion  of  high 
levels  of  potentially  toxic  cytokines  from  these  tumor  cells  will  have  an  untoward  effect. 
The  issue  is  that  a small  amount  of  tumor  growth  might  be  clinically  important  if  there 
is  a toxic  reaction  to  the  production  of  the  cytokines  it  produces.  On  the  other  hand, 
the  data  in  the  literature  show  that  the  cytokines  supply  the  best  protection  from 
proliferation  of  these  cell  lines  in  patients.  The  results  of  the  preliminary  study  do  not 
answer  these  questions.  The  IBCs  principal  concern  had  to  do  with  the  introduction  of 
live  tumor  cell  lines  from  the  patient  more  than  a recombinant  DNA  issue. 

Dr.  Neiman  said  that  when  cells  that  cany  inherent  biological  danger  are  introduced 
into  patients,  it  would  be  desirable  to  have  suicide  genes  in  the  vector  construct.  For 
instance,  a TK  gene  included  in  this  system  would  allow  the  elimination  of  any 
undesirable  tumor  population.  The  protocol  requests  authorization  to  use  any  end- 
stage  cancer  patient  with  any  diagnosis.  However,  the  demonstrated  ability  to  establish 
cell  lines  from  patients  is  restricted  to  melanomas,  renal  cell  carcinomas,  and  colon 
cancer.  Only  the  renal  cell  carcinomas  and  the  melanoma  lines  have  been  transduced 
successfully  and  expression  of  the  introduced  gene  demonstrated.  Despite  the  request 
to  study  any  tumor  type,  only  these  two  tumor  types  have  been  characterized.  It  may 
be  possible  to  inject  tumor  cell  material  and  lymphokines  together  at  a single  site  to 
generate  the  same  response,  as  opposed  to  using  a transduced  cell  line.  The  animal 
model  is  based  on  the  rejection  of  established,  transplantable  tumor  cells.  However, 
the  proposed  treatment  will  establish  a cell  line  from  a primary  tumor  and  attempt  to 
reproduce  the  resistance  to  cell  growth  that  has  been  shown  with  the  established  lines. 
It  is  important  to  note  that  the  established  cell  lines  from  the  patient's  tumor  are  often 
phenotypically  and  sometimes  genetically  different  from  the  original  cell  line.  Also, 
there  are  situations  in  which  cytokine  secretion  from  a particular  tumor  type  has  been 
shown  to  enhance  tumor  growth  rather  than  stimulate  a resistance.  One  needs  to  be 
concerned  about  focusing  the  clinical  experiments  where  there  is  a reasonable 
expectation  of  a protective  effect  rather  than  a pathologic  effect. 

Dr.  Neiman  said  the  request  for  the  authorization  of  50  patients  is  too  high.  A pilot 
study  with  a limited  number  of  patients,  using  defined  cell  types,  would  be  more 
appropriate.  The  animal  experiments  are  provocative,  and  it  is  possible  that  useful 
therapeutic  modalities  can  be  derived  from  this  protocol. 

Ms.  Areen  stated  that  the  National  Cancer  Institute  IRB  made  changes  to  the  consent 
forms.  There  was  a recommendation  for  a separate  informed  consent  document  for 
starting  cell  lines  that  does  not  appear  in  the  protocol.  Also,  there  was  a 
recommendation  by  the  NIH  IBC  that  it  would  be  appropriate  to  have  an  initial 
experiment  involving  tumor  cell  lines  that  had  not  been  transduced. 
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Dr.  Leventhal  noted  that  the  protocol  stated  that  the  response  correlated  with  the 
amount  of  TNF  produced  and  could  be  blocked  with  anti-TNF  antibody.  She  asked 
whether  the  amount  of  TNF  produced  in  vitro  correlated  with  what  was  observed 
locally.  Since  tumor  growth  at  the  injection  site  is  necessary  for  TIL  production,  it 
seems  problematic  that  the  TNF-modified  tumor  cells  will  not  grow.  Does  the  animal 
model  suggest  how  long  the  cells  have  to  be  present  to  generate  the  TIL? 

Dr.  Leventhal  said  the  consent  form  should  cover  the  possibility  that,  if  a patient's  cell 
line  cannot  be  started  or  transduced,  the  patient  will  not  be  treated.  There  was  also 
concern  about  whether  only  patients  with  measurable  disease  would  be  eligible  for 
these  studies  since  the  studies  are  similar  to  a Phase  I/II  study.  The  studies  for 
measurement  of  disease,  other  than  disease  that  was  palpable  on  physical  examination, 
were  not  completely  described.  There  needs  to  be  more  detail  as  to  how  the  toxicity  is 
to  be  reported  There  is  a question  if  the  patients  are  going  to  live  long  enough  for  the 
analysis. 

Dr.  Rosenberg  responded  to  the  reviewers.  He  noted  that  the  protocols  that  he  has 
begun  in  collaboration  with  Dr.  Anderson  and  Dr.  Blaese,  had  involved  gene  insertion 
into  TIL.  In  the  first  protocol,  the  neomycin  resistance  gene  was  inserted.  Since  that 
time,  the  investigators  have  made  attempts  to  insert  genes  to  improve  the  therapeutic 
efficacy  of  the  TIL.  The  results  were  described  in  studies  where  the  TNF  gene  was 
inserted  into  the  TIL.  There  were  no  safety  problems  and  no  toxicity  due  to  the  TNF 
insertion.  The  patients  receive  the  cells  as  out-patients.  There  has  been  extensive 
safety  testing  of  the  producer  cell  lines  and  the  infused  TIL. 

Dr.  Rosenberg  said  that  in  the  currently  proposed  protocols,  the  tumor  cells  and  not 
the  TIL  will  be  modified.  Relevant  experiments  from  the  literature  and  preclinical 
animal  experiments  performed  in  his  laboratory  were  described.  The  TNF  gene  was 
introduced  into  a variety  of  mouse  tumor  cells  to  show  that  there  are  clones  With 
different  levels  of  TNF  production.  Unmodified  cells  do  not  produce  detectable 
amounts  of  TNF  and  IL-2.  When  the  unmodified  tumor  cells  were  injected  into 
animals,  the  tumor  grew.  When  the  TNF-modified  tumor  cells  were  injected,  the 
tumor  grew  for  ten  days  and  then  spontaneously  regressed.  An  antibody  to  TNF 
abrogates  the  effect,  showing  that  TNF  secretion  is  necessary.  If  T cell  subpopulations 
are  eliminated  from  the  mouse,  there  is  no  tumor  regression.  The  animals  that  are 
cured  remain  without  tumor  for  60  days  and  will  resist  a tumor  rechallenge;  therefore, 
they  are  truly  immune. 

Dr.  Rosenberg  showed  data  from  animal  experiments  in  which  metastatic  disease  in  the 
lung  had  been  established.  The  animals  then  received  either  unmodified  or  modified 
tumor  cells  and  were  treated  with  draining  lymph  node  cells  and  IL-2  as  in  the  human 
protocol.  The  impact  of  the  treatment  was  determined.  It  was  found  that  when  TNF- 
modified  tumor  cells  were  administered,  the  number  of  metastases  was  decreased  by 
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approximately  50%. 

Dr.  Rosenberg  presented  results  showing  his  success  in  the  establishment  of  cell  lines 
from  human  cancers.  The  human  tumor  cells  will  be  isolated  from  the  patients,  tissue 
culture  lines  will  be  started,  the  gene  for  TNF  or  IL-2  will  be  inserted,  and  the 
modified  cells  will  be  injected  into  the  patients.  After  21  days,  the  draining  lymph 
node  cells  will  be  isolated.  It  has  been  much  easier  to  transduce  tumor  cells  than 
lymphocytes,  in  which  expression  of  the  gene  is  more  difficult.  The  tumor  cells 
transduce  efficiently,  express  the  genes,  and  secrete  the  proteins. 

Dr.  Rosenberg  reported  nude  mouse  experiments  in  which  the  modified  human 
melanoma  cells  did  not  grow.  This  result  may  seem  astonishing  because  the  effects  of 
treatment  are  believed  to  be  dependent  on  the  immune  system  in  syngeneic  models. 
However,  the  nude  mouse  is  not  completely  T cell  deficient.  Human  tumors  often  do 
not  grow  in  nude  mice;  the  mice  reject  the  cells  as  foreign. 

Based  on  the  preclinical  data  in  the  mouse  and  in  the  human.  Dr.  Rosenberg  said  the 
proposed  treatment  schema  is  to  use  tumor  cells  that  are  resected  as  part  of  a standard 
treatment.  The  cell  lines  will  be  transduced  with  either  the  TNF  or  IL-2  genes  and 
fi’ozen.  Should  the  patient  fail  all  other  treatments  and  have  widely  metastatic  disease, 
this  clinical  protocol  will  be  offered.  Should  the  patients  become  eligible,  2 x 10*  gene- 
modified  tumor  cells  will  be  injected  subcutaneously  into  the  right  thigh,  and  then  2 x 
10^  intradermally  at  two  nearby  sites.  After  21  days,  the  draining  lymph  node  cells  will 
be  removed,  grown  in  IL-2,  and  used  for  therapy. 

Dr.  Rosenberg  discussed  the  one  unmet  stipulation  imposed  by  the  NIH  IBC.  The  IBC 
felt  it  would  be  important  to  treat  several  patients  with  tissue  culture  lines  that  were 
not  gene-modified  as  a control  for  the  introduction  of  gene-modified  cells.  This 
experiment  would  examine  the  toxicity  of  injecting  tissue  culture  cells  into  patients. 

This  treatment  would  not  benefit  the  patient.  It  is  very  difficult  to  approach  a patient 
and  suggest  administering  unmodified  tissue  culture  cells  when  data  from  the  animal 
models  predict  that  the  gene-modified  cells  will  be  more  potent.  Dr.  Rosenberg  would 
prefer  not  to  do  this  control  experiment. 

Dr.  Leventhal  asked  if  the  investigator  could  administer  gene-modified  cells  in  one 
thigh  and  unmodified  cells  in  the  other  thigh  to  compare  cells  from  the  two  different 
lymph  nodes.  This  experiment  would  show  if  they  are  equally  cytolytic  against  the 
target.  Dr.  Rosenberg  replied  that  he  could  perform  the  different  injections,  biopsy  the 
draining  node  on  each  side,  and  compare  their  in  vitro  activity. 

Dr.  Carter  said  the  IBCs  rationale  was  based  on  a new  approach  in  which  live  human 
tumor  is  excised,  ex  vivo,  and  administered  to  the  patient.  The  IBC  felt  there  were 
three  possible  risks  in  terms  of  safety:  (1)  the  removal  of  tumor  and  returning  it  to  the 
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patient;  (2)  the  effects  on  tumor  cells  when  they  are  grown  for  a length  of  time, 
thereby  selecting  for  growth  and  possibly  metastatic  potential;  and  (3)  the  effects  of 
cytokine  gene  introduction  into  the  tumor  cells.  The  IBC  considered  that  the 
untransduced  tumor  cells  would  provide  valuable  information.  There  are  data  from  the 
lung  metastasis  model  that  show  the  TIL  from  the  subcutaneous  tumor  to  be  more 
effective  than  TILs  from  the  lung,  even  where  the  tumor  cells  are  not  transduced.  In 
some  of  these  patients,  the  tumor  cells  might  not  need  to  be  transduced.  The  IBC  was 
primarily  concerned  with  what  happens  when  the  tumor  cells  are  reintroduced  into  the 
patient.  The  IBC  is  requesting  an  experiment  to  address  the  short-term  toxicity.  This 
experiment  may  turn  out  to  be  quite  beneficial. 

Mr.  Capron  asked  Dr.  Rosenberg  if  he  rejects  the  IBCs  view  that  the  unmodified 
tumor  cells  might  prove  beneficial,  thereby  obviating  the  need  for  the  gene-modified 
tumor  cells.  Dr.  Rosenberg  replied  that  he  was  not  successful  in  generating  the  TILs 
with  unmodified  cells.  Also,  other  scientists  in  the  field  do  not  see  the  effects  with 
unmodified  tumor  cells.  He  agreed  with  Dr.  Carter  that  it  would  be  valuable 
information,  but  it  is  difficult  to  obtain  from  patients. 

Dr.  D.  Miller  said  the  animal  model  would  suggest  that  it  is  more  beneficial  to 
administer  the  cytokine  genes  in  the  tumor  cells. 

Dr.  Leventhal  said  it  was  somewhat  reassuring  that  the  modified  cells  failed  to  grow  in 
nude  mice  relative  to  the  unmodified  cells.  TTie  investigators  should  perform 
additional  nude  mouse  experiments  using  other  cell  lines.  There  is  a serious  risk  that 
the  unmodified  cells  are  more  dangerous  than  the  modified  cells.  Dr.  Rosenberg 
added  that  there  are  some  animal  data  (to  the  extent  that  the  animal  data  are  valid) 
that  suggest  that  the  gene  modification  will  be  necessary. 

Dr.  Neiman  asked  about  data  that  demonstrate  a requirement  for  injection  of  living 
gene-transduced  expressed  cells,  as  opposed  to  merely  co-injection  of  unmodified  tumor 
cells  and  cytokine  at  the  site.  Dr.  Rosenberg  replied  that  if  TNF  or  IL-2  is  injected 
subcutaneously,  it  has  a half-life  of  about  4 minutes.  It  requires  multiple  injections  of 
the  cytokines  into  solid  tumors  to  see  minimal  effects. 

Dr.  Parkman  asked  if  irradiation  of  transduced  cells  prior  to  administration  decreases 
efficacy.  Dr.  Rosenberg  replied  that  he  had  not  done  that  experiment,  but  that  there 
are  data  showing  that  maximum  immunity  is  obtained  when  the  cells  are  allowed  to 
grow,  as  opposed  to  administering  the  same  number  of  irradiated  cells. 

Dr.  D.  Miller  moved  that  the  protocol  be  approved  with  the  following  stipulation,  that 
only  the  gene-modified  cells  should  be  used  in  these  protocols,  even  though  the  NIH 
IBC  requested  a preliminary  experiment  using  unmodified  tumor  cells.  Mr.  Brewer 
seconded  the  motion. 
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Dr.  Parkman  said  treatment  should  be  restricted  to  melanoma,  renal  cell  carcinoma, 
and  colon  carcinoma  patients. 

Dr.  Rosenberg  asked  that  treatment  not  be  restricted  to  tumor  types.  Dr.  Parkman 
replied  that  the  approval  of  other  protocols  has  required  a demonstration  of 
transduction  and  expression  for  the  particular  tumor  type.  If  these  data  on  other  tumor 
types  become  available,  they  can  be  offered  as  a minor  modification  of  these  protocols 
and  reviewed  at  that  time.  Dr.  D.  Miller  accepted  this  friendly  amendment. 

Dr.  Neiman  said  that  ordinarily  a pilot  study  would  be  performed  to  establish  basic 
safety  parameters  before  obtaining  authorization  to  treat  hundreds  of  patients.  One  of 
the  safety  issues  is  that  the  secretion  of  a cytokine  from  a particular  tumor  cell  could 
conceivably  change  the  phenotype  of  that  cell  in  an  unpredictable  and  unsafe  manner. 
Biologically,  tumor  cells  vary  in  terms  of  their  behavior.  He  proposed  an  amendment 
to  Dr.  D.  Miller's  motion  which  would  limit  the  number  of  patients  initially  treated  and 
require  a safety  report  for  each  tumor  cell  type  before  full  authorization  for  a 
therapeutic  trial  with  14  patients. 

Dr.  Neiman  suggested  that  five  patients  be  studied  that  if  the  treatment  is  proceeding 
as  expected,  the  entire  study  can  be  approved. 

Dr.  Parkman  asked  what  the  investigators  would  do  if  they  find  tumor  growth 
reproducibly  occurring  in  the  gene-modified  cells  of  one  particular  type  of  tumor.  Dr. 
Rosenberg  said  the  TIL  cells  would  be  excised  from  the  tumor  and  grown  up.  This 
population  of  cells  would  be  used  for  therapy.  If  the  investigators  do  not  observe 
responses  in  a given  number  of  patients,  they  will  move  to  a different  histology.  Dr. 
Parkman  asked  if  local  tumor  growth  of  modified  cells  would  not  represent  a safety 
issue.  The  real  issue  involves  obtaining  TIL  cells  following  injection  of  gene-modified 
tumor  cells.  Dr.  Rosenberg  replied  that  this  is  how  he  views  the  issue.  It  is 
conceivable  that  if  there  were  tumor  growth  and  the  tumor  cells  were  making  cytokine, 
a more  effective  TIL  cell  population  would  be  generated  at  that  location.  Dr. 
Rosenberg  conceded  that  there  is  a risk  of  tumor  cells  spreading  from  the  local  site 
and  producing  large  amounts  of  the  cytokines. 

Dr.  Leventhal  suggested  that  the  investigators  use  PCR  to  see  if  there  are  any  gene- 
modified  cells  in  the  inguinal  nodes  in  the  first  few  patients. 

Dr.  Parkman  noted  that  there  is  no  provision  in  the  protocol  for  removal  of  the  tumor 
if  the  cells  grow  at  a rapid  rate  and  produce  large  amounts  of  cytokine. 

Dr.  Leventhal  said  that  the  injected  cells  could  grow  faster  than  the  resident  tumor, 
and  the  issue  will  need  to  be  addressed.  An  arbitrary  measurable  standard  should  be 
set,  i.e.,  three  weeks  for  unacceptable  growth.  Dr.  Rosenberg  agreed  and  said  that  it 
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would  be  straightforward  to  measure  the  tumor  mass  at  the  injection  site  on  a regular 
basis,  along  with  other  measurable  lesions.  If  they  are  unmeasurable,  the  appropriate 
scans  could  be  performed  biweekly  to  compare  the  growth  rates. 

Dr.  Neiman  said  that  all  of  the  possible  toxicides  cannot  be  known,  and  that  it  is  in  the 
best  interest  of  the  investigators  and  the  institution  to  have  a pilot  study  performed. 

Dr.  D.  Miller  said  that  PCR  analysis  should  be  performed  on  any  tumor  tissue  removed 
from  the  patients  after  treatment  to  determine  if  gene-modified  cells  have  metastasized 
to  new  sites. 

Dr.  Leventhal  added  that  she  would  like  a preliminary  report  after  five  patients  with 
any  of  the  three  cell  types  of  cancer  previously  described.  The  HGTS  would  need  to 
know  the  rate  of  gene-modified  tumor  cell  growth,  the  rate  of  cytokine  production,  the 
spread  to  other  sites,  the  generation  of  cytolytic  cells,  and  how  these  procedures  affect 
the  resident  tumor  growth  rate.  She  reiterated  that  she  would  like  additional  nude 
mouse  experiments  with  modified  and  unmodified  tumor  cell  lines. 

Dr.  Parkman  added  that  he  does  not  see  the  need  for  controlled  experiments  in  which 
patients  would  receive  unmodified  cells. 

Dr.  Wivel  restated  the  motion  to  approve  the  protocols  with  the  following  stipulations. 
Only  gene-modified  cells  are  to  be  used  in  these  protocols.  The  investigator  is 
requested:  (1)  to  report  his  results  after  the  first  five  patients  have  been  studied  in  the 
three  histological  types  of  tumor;  (2)  to  measure  the  rate  of  cell  growth  at  the  injection 
site;  and  (3)  to  perform  a PCR  assay  for  cytokine  DNA  on  the  inguinal  lymph  nodes 
and  in  tumor  biopsies  from  other  sites  in  the  body. 

Dr.  Walters  put  the  motion  to  provisionally  approve  both  protocols  to  a vote.  The 
motion  passed  by  a vote  of  12  in  favor,  0 opposed,  and  no  abstentions. 

VIII.  FUTURE  MEETING  DATES  OF  THE  HUMAN  GENE  THERAPY  SUBCOMMITTEE 
AND  THE  RECOMBINANT  DNA  ADVISORY  COMMITTEE 

Dr.  Walters  noted  that  the  next  meeting  of  the  HGTS  will  be  November  21-22,  1991. 
The  next  RAC  meeting  will  be  October  7-8,  1991. 
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IX.  ADJOURNMENT 


Dr.  Walters  adjourned  the  meeting  at  3:32  p.m.  on  July  30,  1991. 


Nelson  A.  Wivel,  M.D. 
Executive  Secretary 


I hereby  acknowledge  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and  Attach- 
ment are  accurate  and  complete. 


Chair 

Human  Gene  Therapy  Subcommittee 
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